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PREFACE. 



The follow iiig pages hive been written with a iien of 
giving to railway pio[.rietor8 m a populir fiim tto tin 
raoter of their property In this 1 have aimel to gi^e -.omo 
mipreision of t^fl ciiHic imiortxnce of riilway*" bat have 
mainly disouwjed the methoda ot bnainesa ln.^olve^l in the r 
constrnntion and operating manatemeiit In regaid to ooa 
stiuotijn, II has been my (iwifoi to giieaomuLli ot paruiujirs 
as will enable an inteliigent hnsine^s man to foi'in a judgiiient 
of the propriety of the several proueediugs, and enable Lim 
to decide on their wisdom and expediency, and at the same 
time afford the junior engineer hints and outlines that may 
be uaefnl for his consideration. At this time, the operating 
management, providing as it does for the care of neai- thirty 
thousand miles of railway, is far more important than that for 
constfaotion, in which there is comparatively little doing. 

The care of more than one thousand millions of dollars in- 
vested in tliis kind of property, all must admit, is of very 
great importance to the pro[)rielor3. In addition to tracing 
out, and presenting the order of business, it baa seemed to me 
necessary to point out the danger to which the property is 
peculiarly exposed, fi'om infidelity to trust. Though I regai-d 
tlie ordiEary and current management of railways as veiy far 
from perfect — far from what it will be by and by, still tiie''e 
can be no doubt tliat the failure of railway property to remu' 
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Derate the pi-oprietoi'S, has, to a large estont, I'csnltecl froK 
iinfaitliful management, and therefore 1 have endeavored 
to ehow tlie working of this evil, and, so fai' aa practicable, the 
remedy. 

If, in the following disonssion, the prospects of this class of 
property do not look as encouraging as could be wished, it 
must not be attributed, to any desire on my part to disparage 
it; bnt to the evils that enviion it, anil the difficulty of 
wholly removing tbem. It wUi be seen that I do not regai-d 
this kind of investment as well suited, in general, to small 
proprietors, so situated Oiat they oan eseroise no control, and 
who are exposed to the danger of Laving their property 
managed by unfaithful men, who seek to make the institution 
subaervieut to their own interest, rattier than, to that of tiie 
proprietors. 

All.that ia solicited from tlio reader of the following pages, 
h a candid and impartial sur\ey of the subject Doubtless I 
liavo adyanted some opinions tbat Hill not harmonize with 
much of the eiisting management on many railways, but it 
is confidently believed that time and experience will fully 
deraoustiate tbe soundness of these opinions, and ultimately 
intioduee a practice that will greatly economize transport, 
and extend the usefnlnesa of this eminently beneficent ira- 
piovement in. the means of intor&ommunicition 

The proficient in lailway management will find mwch that 
may appear to him commonplace, but he mil teaddy see, 
ti.at I have wiitten to give useful mformation, chiefly to 
those who have had less experience tliaa myself, and who, I 
hope, will derive some benefit irom the labor I have bestowed 
11, a subject of genual, as we.l as ot mdmdual inteiest. 
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RAILWAY PROPERTY. 



INTRODUCTION. 

The vast amount of funds (about one tliousaiid 
million dollars) invested in American railways, 
claims the especial attention of those who hare 
furnished the means for their construction. Tast, 
indeed, if we consider the infancy of our coun- 
try, and the large demands for capital, indis- 
pensable for other purposes, namely, to clear the 
forests, to drain and fence the lands, to erect 
dwellings for the people; bams, stables, and 
sheds for the storage of farm products and shelter 
for animals; shops, manufactories, tools, imple- 
ments, and machinery for artisans and mechanics ; 
and for wharves, warehouses, stores, shops, ship- 
ping and other appurtenances of commerce ; all 
■which must be provided in a new country from the 
surplus beyond what is necessary to supply current 
wants. 

1* B 
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10 KAILW 

It is now little over a quarter of a century since 
railways were introduced as a means of promoting 
the general intercourse of men. The opening 
of the Liverpool and Manchester Railway, com- 
pleted in 1830, may be regarded as substantially 
inaugurating this improvement. Previous to this, 
something had been done, as on the Stockton and 
Darlington Railway ; but the wants of the general 
traffic in passengers and freight by locomotive 
power, were not fully met until the time above 
stated. The success that attended the grand expe- 
riment of George Stephenson, Esq., Civil Engineer, 
was not lost -on the mind of the civilized world,- 
and railway improvement, especially in England 
and onr own country, was pushed forward with ex- 
traordinary zeal and energy. So far as a beneficial 
result was anticipated, in advancing the commer- 
cial and social intercourse of men, the strongest 
hopes have been realized. 

It is not regarded as important at this time, after 
so much has been demonstrated by practical opera- 
tion, to say much in relation to the usefulness of 
railways. It may be well, however, to call atten- 
tion to the opinions formed at a period when the 
experience of men could see, in a near view, the 
advantages they afforded in 3oritra3t with the 
means of con: munication that existed before they 
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INTEODDCTION. 11 

were known. The following quotation, from the 
" "Weatminster lieview," for December, 1845, ai^ti- 
cle 7, presents ia vivid language the view enter- 
tained on this subject in England at that time. 
" Let U8 clearly understand our position, "We 
have arrived at a new epoch in the history of the 
world. A new element of civilization lias been 
developed. Ab wae the invention of letters, as was 
the printing-press, so is the railway in the affaire 
of mankind. It is a revolution among nations. A 
moral revolution as affecting the diffusion of know- 
ledge, the interchange of social relations, the per- 
petuation of peace, the extension of commerce ; a/nd 
a revolution in all the rdaiions of ^property, 

" "We refer, by the latter observation, to the 
of all kinds of commodities by the 
s of carriage and the saving of time on the 
part of producers, afforded by railways, and espe- 
cially to the influence of railway upon the value 
of bouses and lands . . . hence the demand for 
railways to connect every town of the United 
Kingdom ... is a real bona fide want of 
society, which sooner or later must be sup- 
plied." This view, presented in 1845, has lost 
none of its force by subsequent expej-ience. Wo 
reflecting mind, intelligent enough to eonti-ast 
the condition of the world before and since 
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12 RAILWAY PEOl-EETY. 

the introduction of railways, can fail to see tiie 
force of the language held by the " Eeview." If 
attention be given to particulars, it will only show 
its general conclusions to have been founded on the 
most practical developments of the improvement. 

" The diminished cost of transport invariably 
augments the amount of commerce transacted, and 
in a much larger ratio than the reduction of cost ; 
so that, in fact, although a less amount of labor is 
employed in the transport of a given amount of 
commodities than before, a much larger quantity 
of labor is necessary, by reason of the vast increase 
of commodities transmitted. The history of the 
arts supplies innumerable examples of this, . . . 
The moment the first great line of railway was 
brought into operation between Liverpool and 
Manchester, the traffic between those places was 
quadrupled. . . . Improvements in transport whicli 
augment the speed, without injuriously increasing 
the expense or diminishing the safety, are attended 
with efFectfi similar to those which follow cheapness. 
. . . Numerous classes of articles of production be- 
come deteriorated by time, . . . admit of transport 
only when they can reach the consumer ... in a 
sound state, ... as various articles of food ; . . . 
animals of every species driven to market on com- 
mon roads, were proved to suffer so much from the 
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INTKODUOTION. 13 

fatigue of the journey, that wlien they arrived at 
marliiet their flesh was not in a wholesome etate ; 
, . . sheep freq^uently had their feet Hterally worn 
off, and were obliged to be sold on the road for 
■what they would fetch. Extensive graziers de- 
. claimed that, in such cases, they would be gainers by 
a safe and expeditious transport for the animals, 
even though it cost double the price paid by the 
drovers." (Lardner, on the Economy of Railways, 
pages 7, 8 and 9. London : 1850.) 

In little over a cLtiarter of a century— 1836 to 
1868 — ^there were constructed and put in operation 
in Great Britain about 9,000 miles of railway, at a 
cost of say fifteen hundred million dollars, A high 
confinnatioa of the opinions and atatemenfs above 
quoted. 

" At the present time nearly 9,000 miles of rail- 
ways have been completed in the British Isles. . , . 
It appears from the published returns of traffic upon 
railways for the year 1856, that 129,315,196 pei-sona 
travelled 1,823,049,476 miles, and paid nearly 
£11,000,000 in fares ; 10,450,625 cattle, sheep and 
pigs, . . . 23,823,930 tons of merchandise, . . . 
" and 40,938,575 tons of minerals were carried. 
The total receipts on the railways for the year 
amounted to £23,165,493." (See " Edinburgh Re- 
view " for April, 1858, Article 4.) 
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14 EAILW 

Compared with the previous liistory of works ani3 
improve men ts in the means to facilitate the com- 
mercial, political and social intercourse of mankind, 
tlie railway truly marks an " epoch." The superfi- 
cial area of country on -which the larger expenditure 
aliove quoted has teen made, is 131,000 square 
miles ; but little larger than the area of the States 
of New York and Virginia ; and three-fourths of 
these roads are in England on an area of about 
60,000 square miles, and afford nearly a mile of 
railway to ten square miles of territory. Most of 
the Britash railways liave a double track; single 
ti'ack railways occur only as rare exceptions. 

The foregoing is a sketch of what has been done, 
and of the views entertained on the subject of rail- 
ways in Great Britain. And here it must be ob- 
served, the country is surrounded by coast naviga- 
tion that has always been extensively employed for 
the transport of persons and property — the interior 
provided with near 3,000 miles of canal navigation, 
and 27,000 miles of McAdamized turnpike roads, 
of the best quality,* 

If railways have produced so great results in a 
country like England, largely provided with the 
best means of transport known previous to their 

* See " Westminster Besiew," Deoember, 184S, Article 1. 
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iN'iitoDtrcTioN. 15 

introduction, how vast raiist be tlieir benofieial 
influence on a country like our own 1 The United 
States has many advantages of coast, lake and 
river navigation, and a considerahle extent of canal 
navigation. In many of these, there are frequent 
interruptions from drought, and all in the higher 
latitudes are, during a portion of the year, locked 
up by fi'ost. At best, they leave broad districts of 
country between them, that have no other means of 
transport than earth roads, depending mainly for 
their quality on the character of the natural soil on 
which they are located ; which are at all times 
inferior, and often unfit for the transport of even 
moderate loads. No such thing as rapid travelling 
could be expected, and the stage-coach passenger 
must be content to jog on at the rate of two to iive 
miles per hour, according to the dry or wet season. 
This was peculiarly the condition of transport over 
the deep loamy soils of tlie western States. At 
this day the memory of many men will call to mind 
the hardships of a winter journey between New 
York and Albany, previous to the introduction of 
railways. I have a vivid recollection of several 
such journeys, and of one in particular, that occu- 
pied two successive nights, and parts of tliree days' 
continuous journeying. Now the jaunt is made 
in five hours, with nothing worthy the name 



b/ Google 



16 EAILWAY PEOPERTT. 

of fatigue, and at comparatively triflino; expense. 
A journey from the sealjoai'd across tlie mountains 
to the western States, was only encountered by the 
vigorous and hai-dy, and by them only on high in- 
ducements, that would justify the time, expense 
and fatigue involved in such an undertaking. To 
tlie invalid, there was little prospect of even mode- 
rate journeying^. As an illuetration of this, I refer 
to an instance in my own experience. In March, 
1836, it became important for me to make a joiir- 
ney from Albany to Kome, in the State of !N"ew 
York, with an invalid wife, who was too feeble tc 
bear stage travelhng. At that time, the railway was 
opened from Albany to Schenectady (16 miles), 
and so far I had its benefit. It required four days 
to reach Utiea (96 miles), at an expense of over 
$50 for four persona. At this day, such a journey 
could be peiformed in four houi-s, at an expense of 
$8. On another occasion, an invalid friend, too 
feeble to walk a dozen paces, was put into the rail- 
way coach at Home, New York, and in nine hours 
made the journey to New York city, 250 miles, 
without suffering inconvenient fatigue. Doubtless, 
many instances might be added, to show the bene- 
ficent influence of railways, in promoting the 
comfoi't and convenience of the aged and in- 
firm. 
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By tlie old system of stage-coach travelling, tlie 
average distance travelled in 24 horn's cannot be 
placed higher than 100 miles ; the expense of fare, 
$5, other expemes, $1 50, total $6 50, A journey 
of 500 miles would require five days, and an ex- 
pense of $32 50. By railway, the journey would 
require one day, or, 2i hours, at an expense not 
often exceeding $15 (in some cases not exceeding 
$11), thus saving $17 50 in expense and four days 
in time on a journey of 500 miles. On some routes 
the contrast is gi-cater, both in time and expense. 
Witliin two years, I was travelling on the railway 
between Buffalo and Cleveland, and while the train 
stopped at a station, I heard two young gentle- 
men in discussion, complain sharply at tlie slowness 
of our progress ; I inquired what speed tliey sup- 
posed we were making, to which they replied 
they did not know ; I said, we appeared to be on 
time, and that would give us about eight hours 
from Buffalo to Cleveland, and contrasting this 
with experience 1 had had on the same route before 
tlie railway was in operation, and at about the 
same season of the year (winter), when it had occu- 
pied fuui days of very dilligent ti-avelHng to 
accomplish the same journey, our progress on the 
railway appe-arcd very satisfactory. Tlie compara- 
tive time of tlie railway was about ouc-teiith. Tliii 
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incident is mentioned for the benefit of tliosc wliose 
experience does not enable them to appreciate, by 
compaiison, the change the railway has wrought in 
the means of ^asy and expeditious transport. 

American industry, in agrienlture, commerce, 
and manufactures, has received an impulse from 
railways, that has caiTied them beyond the most 
sanguine anticipations, greatly advancing " tJie 
value of houses and lands." The saving in time, 
expense, and fatigue of travelling has increased 
personal intercourse, it is believed, more than ten- 
fold. This is manifest in the vast number of short 
journeys ; and those of 100 to 1,000 miles are now 
undertaken with comparatively little thought, not 
certainly more tlian, would have been given under 
the old system of travelling for journeys one-fifth 
as long. Consequently, our political, commercial, 
and social intercoui'se has been greatly extended. 
In the interior districts, and especially in the west- 
ern States, their influence on agriculture has been 
most obvious. Farm products have advanced in 
value from 30 to over 100 per cent,, and this range 
will hold good for a large portion of our territory. 

By opening and enlarging the facilities of inter- 
course — giving increased value to the products of 
labor — introducing articles of necessity and com- 
fort, and Uie means of mtellectual and moral cul- 
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IHTEOIinCTIOK. 19 

ture, it has made much of our country, that was 
before secluded, pleasant and desirable for placea 
of abode ; thereby greatly promoting civilization. 

No great effort of mind is necessary to see in the 
ly, a vast labor-saving machine, diffusing its 
all classes and conditions of men ; 
increasing the value of each of their own products, 
and cheapening the cost of articles of necessity 
and comfort obtained from distant places. 

Those who desire to examine particulars of the 
Iiistory of intercommunication, and the contrast 
between the facilities that existed prior and subse- 
CLuent to the introduction of railways, are referred 
to " Lardner's Economy of Eailways," London, 
1850, where they may find mnch that is interesting 
on this subject. 

By the la^t repoi-t of the postmaeter-general, it 
appears that the United States mail was transported 
in June last (1858), over 24,431 miles of railway. 
Doubtless, there was some railway opened at that 
date on which the mail was not carried, and some 
opened subseq^uently before the close of that year, 
making an aggregate of 26,000 miles of railway 
in this country in operation at the close of 1858. 
The total cost may be set down approximately at 
one thousand ■m/UUons of dolla/rs. Hunt's " Mer- 
cliants' Magazine," for September, 1858, states the 
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gross receipts for 1857 at $98,9i9,600, and for 1858 
(wliicli must have been partially eatimated), at 
1106,013,600, and the net income for 1858 at 
$44,589,400 ; ecLual say 4^ per cent. 

The extent of superficial area of that portion of 
the United States over which tlie railways have 
mostly been made, does not exceed one million of 
square miles. This shows one mile of railway to 
S8J sq^nare miles of territory. 

The following table shows a comparison of tlie 
general features of the railway enterprise in this 
country and great Britain. 
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It appears that with a trifle over three times tlio 
territory per mile of railway, the earnings per mile 
are about one-third in the United States, what they 
are in Great Britain. The earnings on capital 
expended for construction in the United States are 
ahont 41 per cent, greater than the earnings on 
capital expended for construction in Great Britain 
If the latter had only expended on 9,000 miles 
what the former have expended on 26,000 miles, 
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tlie Bntish inveatment would have been satisfactory 
as to income. 

The total area of the tJnited States territory is 
prolialily double tliat given above ; but as one-lialf 
may be considered either very thinly inhabited or 
an nneultivated wildemeee, to wliich railways have 
never been extended, there is no reason to include 
it in this comparison. The population of the two 
countries, at this time, is not probably very differ- 
ent, and the gross earnings compare very well in 
this respect. The British railways are mostly 
double track, whUe those of the United States are 
mostly single track. 

As population and business increase, and more 
railways are wanted in the United States, it will, to 
a great extent, he accommodated by making double 
tracks on existing roads, at about one-third tlie cost 
of the first track. We cannot expect so dense a 
population as that of Britain, at least for many 
years; but it will rapidly increase and become 
much more dense than it now is, and this will 
increase traffic. There are thousands of miles of 
railways in the western States, that travei-se dis- 
tricts not more than one-sixth to one-half occupied, 
an encouraging circumstance for such as are strug- 
gling -with inadequate traffic'; as time, with good 
management, is sure to improve their income, 
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Tinlefis rival lines are constnieted to interfere with 
them, as the growth of the country proceeds. On 
this point, however, it ia to be considered, that 
ae population and business increase, the demand 
for further railway facilities will etimulate the 
construction of new lines, and to a greater or less 
extent, according to circnmetances, they will pre- 
vent this benefit from flowing to tho old Hnes. It 
ia not probable that capital will seek railways, 
merely as an investment of funds, for some time to 
come; but the railway has become so much a 
necessity, that local interests will make great efforts 
to do what capitalists hitherto havo been willing to 
do for them. The local interest, when it becomes 
strong enough to act, will not he so much con- 
trolled by the expectation of dividends as by the 
rise in tho value of their " houses and lands," and 
tlie general promotion of their business interests. 

Men readily become habituated to look with 
indifference on the most important improvements, 
and this great work of art, so eminently influencing 
all the affairs of Hfe, has already come to be viewed 
as a familiar, if not an ordinary medium of every- 
day business. In our devotion to the onward pur- 
suits of life, we are prone to seize tho present and 
almost the future, but rarely indulge in the retro- 
spective, or stop to consider tho element that so 
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raateriallj' aids us in our onward career. Thug, in 
a measure, we limit and reetriet tlie horizon of our 
view, and deprive oursDlveB of the benefit and 
enjoyment of contemplating the history and pro- 
gress of those useful arts that have been greatly 
instrumental in the promotion of oar material well- 
being, and of our progress in intellectual and moral 
civilization; and it should not be forgotten, that 
the railway is " an epoch in the affairs of manldnd," 
The expenditure for this great improvement has 
been large, and in England and this country Las 
been almost wholly contributed from private 
sources. The country at large has received bene- 
fits that in many districts have doubled and in 
others quadrupled the cost of the railway, in the 
increased value of property. Notwithstanding tlie 
vast benefit conferred on the public, the average 
net income to the proprietors has fallen far short 
of the remuneration to which such outlays are 
entitled. The net income has not been uniform — 
in some cases it has been fair, and even liberal — in 
a more numerous class it has been moderate, and 
to a large number of stockholders the property has 
become, or seems likely to become, a total loss. 
This is certainly a hardship for men whose funds 
mostly contributed to tlie construction of works 
that have been so beneficial to the public. The 
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hardship is more intense when the fact is consi- 
dered, tliat these funds have, to a large extent, been 
furnished by persons in moderate circumstances, 
by widows and orphans, and by the aged and 
infirm, who have been induced by slirewd stock- 
dealers to invest their small properties in railway 
seeuritiea, under the most plausible assurance that 
they were perfectly safe and would produce a libe- 
ral income. To some extent, these representations 
were, no doubt, lionestly made; but tliis charity 
can by no means be extended to the whole. In 
some instances the proprietors have realized their 
expectations. Kailways that have had a fair basis 
of business, and have been conducted with fair 
capacity and fidelity, have returned to the proprie- 
tary interest a fair, and in some instances even a 
liberal remuneration for their investment. And 
instances are not wanting, where lines, regarded 
in the outset as offering very slender prospects 
of remuneration, have, by the care, skill, and 
fideUty of the management, proved to the proprie- 
tors a source of steady and reasonable income; 
■while incapacity and dishonesty have rendered 
unproductive, railways that should have been, fi-om 
the liberal traffic they commanded, among the best 
paying institutions of the country. 

The celebrated roads of antiquity were made for 
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militaiy purposes — they were little demanded, and 
little used for commercial intercourse. Tlie rail- 
way was a demand of civilization, and consequently 
has been appreciated according to tlie progress in 
this respect of diifereut people. It is an improve- 
ment that in an eminent degree has commended 
itself to the wants, the interests, and the liappiness 
of men. It was ushered suddenly into notice, and 
extended ■with, unprecedented rapidity. It opened 
a new field for tlie exercise of mechanical inge- 
nuity and the researches of science, demanding "i'n- 
veatigatious and modifications to meet its numerous 
and hitherto little known requirements. Though 
the railway had been in operation more than a 
century, it had been confined to short lines, mostly 
iu mining dietrietB, propelled by horee-power and a 
few locomotive steam engines, with sundry in- 
efficient means of traction, the most effective of 
which was the cog-whoci, working in a rack. In 
this condition it was unable to meet the wants of 
general commerce, and the labore of several engi- 
neers were engaged for years to ascertain some 
more efficient means of applying steam locomotive 
power for propulsion. 

Tlie attention of the late Mr. Nicholas Wood was 
directed, for several years, to ascertaining how far 
the adhesion of the wheel to the raM could be relied 
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on for this purpose ; and the world is mueh in- 
debted to his investigations and experiments. 
From the imperfection, and want of adaptation of 
machinery, his results were slow ; but they served 
to direct attention, and inspire cohfidence that this 
was the best means that had been proposed, and 
the practical result on the Stockton and Darlington 
Eailway gi'eatly strengtliened this eoniidence, and 
with it the idea, that the railway would become an 
important medium of general commercial inter- 
course. The opening of the Liverpool and Man- 
chester Kailway confirmed the principle of adhe- 
sion, and even Mr. George Stephenson found he 
could depend on this as a substitute for stationary 
power on his inclined planes, having a rise of a 100 
feet per mile. Thus, after slowly groping its way 
for years, it was discovered that steam locomotive 
power, by this simple means of adhesion, would be 
effectually and economically used for the propul- 
sion of carriages on railways. The result is a 
striking instance of the time and labor often re- 
quired to demonstrate and bring into use improve- 
ments of great public utility, depending on so simple 
a method of action, that we wonder how it could 
so long remain undeveloped. 

It now remained to consider and devise the best 
mechanism for the railway, and the various appur- 
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tenances required for its complete operation. Very 
little engineering experience on this subject existed 
at that time, nor were the general characteriatic 
wanta of the improvement appreciated, or how the 
material and works of the varied mechanisms re- 
CLuired, would snccessfuUy answer the almost un- 
known service they were expected to perform. It 
is therefore no matter of surprise, that many errors 
were committed — that numerous suggestions of 
plan and improvement were found inapplicable, 
and by degrees, as experience demonstrated their 
futility, were laid aside. In our own country these 
have been numerous, and even, in England it can- 
not now be said, they have arrived at perfection, 
or uniformity in the machinery or management 
of railways. Though they have undergone import- 
ant changes, their engineers are still divided in 
practice on important features. 

We have had a railway gravely urged on the 
pannier, or single rail plan, with the load suspended 
on each side ; and this especially commended for 
timber districts, where it was proposed to cut off 
trees at a suitable height, and lay the rails from 
stump to stump as supports for the rail. Singular 
as this now appears, I knew a board of directors to 
go to the expense of fitting up a piece of railway 
and a pair of pannier cars to try the experiment of 
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its working, and their engineer had no small diffi- 
cvltj in persiiading them to abandon the plan. The 
constrnetion of an important railway in this country 
was commenced, and a section laid and put in 
operation, with the flanges of the carriage-wheels 
on tlie onteide of the rails. Locomotive engines 
wei-e made with joints in their machinery, so as to 
be borne by two wagons, or tmcks, connected 
together by a movable joint, so that each truck 
would take its own line on the rail, while the ma- 
chinery of the engine would move on the curved 
I'ail, by means of its movable joints. The anti- 
fi'ictlon car was introduced at an early day, and for 
a time was, with many, a great favorite. All 
these were presented by men of talent, who had 
given much attention to the subject. The atmos- 
pheric railway had, at one time, a great run of po- 
pularity — was advocated by distinguished engi- 
neers, and sevei'al railways were constructed in 
England on this plan. These instances are men- 
tioned as reminiscences, not having on trial met 
the requirements of railways. Others might be 
mentioned, but these are sufficient to show, that 



although the great pri 
tion had been eetabli 
mechanism were but 



nciplo of its successful opera- 
!shed, the wants of its varied 
Imperfectly developed. 



The history of railways has proved thiit 
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errors originally existed in regard to the duraljility 
of rails and rolling stock. Tlic iron rails were for- 
merly regarded as highly indestructible, and the 
wear being supposed to bo very slight, would 
answer the service a great number of years. The 
raachinery, in great part of the same material, it 
was thought woiild be very little subject to repaii's 
or renewal. For a time, the unexpe(ited deteriora^ 
tion of rails was attributed to liglit weight ; and 
this was increased until tlie rails were generally 
made double, and in some instances about three 
times the weight of the original rails on the Liver- 
pool and Manchester Kailway. At the present time, 
the tendency is to fall back to a less weight, as best 
calculated to secure a good article, and conse- 
quently a higher durability. The engines and cars 
have required large repairs, and more frequent re- 
newals, and consequently tlie expense for repairs 
and maintenance of stock ha^ been materially 
greater than anticipated in the early history of rail- 
ways. This error, no doubt, has arisen, in a great 
measure, from the failure to appreciate the severity 
of tlie service to which they have been exposed. 

In the early operations of railways, the locomo- 
tive engines weighed from six to ten tons, carrying 
from one and arhalf to two tons on a wheel ; the 
weiglit has been increased to four and iive tons or 
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a wlieel. The weight of cara was from tlireo-quar- 
ters to one and a ijuarter tons on a wheel, whicli has 
bean increased to two and two and a half tons on a 
wheel. The early speed of passenger-trains was 
from sixteen to twenty miles per hour — it has been 
raised to thirty miles and over per hour, and a run- 
ning speed of forty-five to fifty miles per hour has 
heen not unfrequently made. Some may have an- 
ticipated this speed, but not its effect on the rails 
and machinery. When Mr. George Stephenson 
was interrogated by the opposing counsel before a 
committee of Parliament, he claimed that his en- 
gine could run ten miles per hour. With a view 
to lead him into some extravagance, he was asked 
if " he did not think his iron horse could run 
fifteen or twenty, or even twenty-iive miles per 
honi\" To which Mr. Stephenson, forgetting tlie 
caution that had been given him, modestly replied, 
that he thought it could ; an indiscretion, that at 
that time was regarded so extravagant, as nearly to 
disconcert the applicante for the railway bill then 
pending before the parliamentary committee. 

Since the time above referred to, there has been 
great demand for increased speed j and this in- 
fluence, has led to the necessity of more powerful 
engines, and, consequently, to greater weight. In- 
etead of six to ten tons, their goncral range has of 
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late been 22 to 28 tons, and some even greater. 
These weights are exclusive of tender. The running 
speed lias gone up, as before stated, to 50 miles per 
hoHr, and a large proportion of ti'ains now range on 
tlieir running time from 30 to 40 miles per hour. 
It has been contended by many that high speed 
was but little more expensive tlian low speed — a 
very superficial error. It has also been urged by 
high engineering authority, that the safety of 
travelling at 30 miles per hour was no greater 
than at 100 miles per hour ; an equally superficial 
and inconsiderate error. "Whatever may be the 
importance of bigh speed, it can only be obtained 
at a corresponding sacrifice of expense and safety. 
iNo intelligent mechanic can witness the passage of 
a heavy ejspress train, as it thunders past him at 
a speed of 45 to 50 miles per hour, without at least 
a momentary wonder that the materials can possi- 
bly sustain the rapid action of the parts required 
under such motion. This branch of the subject 
will be more particularly discussed hereafter ; it is 
now alluded to for the purpose of showing that the 
progressive demands of railway service liave called 
for machinery and repairs not originally antici- 
pated ; and, hence, much of the original error waa 
a mere want of foresight in providing for the 
increasing demands that have been made for rail 
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way accommodation. This cannot be regarded as 
surprising, when we consider the extraordinary 
revolution the railway has wrought in regard to 
rapid transport. 

It has been stated that the railways of this coun- 
try have cost, in round numbers, $1,000,000,000. 
This ia not far from ten per cent, of the real and 
personal property of the United States, as esti- 
mated for taxation in the year 1856, and about 
double the outlay of Great Britain, in proportion 
to the wealth of the two countries; the foi-mer 
being estimated at $11,000,000,000, and the latter 
at $30,000,000,000. Ten per cent, of the aggregate 
wealth of a country, and especially a new country, 
is a large appropriation for a single means of trans- 
port, and that one of a comparatively modern 
kind, that the world scarcely knew of thirty years 
ago. 

It is not regarded as worth while to set forth in 
these pages the particulars of the progress and 
working of railways, the large expenditure called 
forth by them, and the business results that have 
attended their unprecedented advancement. More 
full particulars in regard to these may be obtained 
from other works already before the public. Hav- 
ing given the general features to show the difflcul- 
ties — the vast interest of the public— and the large 
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outlay of private funds, I proceed to examine the 
eircumstaiicea of business and tiie prospect the pro- 
prietary interest has to obtain a fair return for the 
funds appropriated for the promotion of works so 
wniuently advantaj^eons to the public. 
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CONSTKUOTION. 



TiiTB liranch "will lie discussed under tbe e 
heads that constitute the sources of expenditure, 

The first object for consideration in examining a 
project for a railway, is the nature and extent of 
the traffic to be provided for. If tliis is large and 
of a character to demand high speed, the work 
must he adapted to bear the contemplated service. 
Bridges and rails must be stronger than for a 
lighter traffic and lower speed. If a light traffic, 
and especially with a lower rate of speed, is antici- 
pated, much may be saved in expense of construc- 
tion, and also in the expense of operating the rail- 
way, by adapting the works to the service to be 
performed. A careful consideration of this ques- 
tion will have much to do with the value of the 
investment. This cLuestion should be carefully 
examined before commencing the work, not only 
to ascertain the nature of the traffic, but its pro- 
bable sufdciency to warrant the undertaking. 
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CHAPTER II. 

LAND AND LAUD DAMAGES. 

To a large extent, railways have been jxccssirely 
bnrdened in expenses and charges for land. This 
has been most severe in the older dietriets of our 
country. The idea that a man should not be com- 
pelled to part with anything he owns, unless he is 
paid such an equivalent as he may consider himself 
entitled to, has had great influence on this branch 
of railway expenditure. The principle cannot bo 
controverted so far as it applies to general objects 
of commercial intercourse. But railways cannot be 
made without land, and the land they require must 
be such as is called for by the line of their works ; 
and they necessarily have no competition, as no 
other land will answer their purpose. A town 
or county road is no less dependent on some pro- 
cess of valuation by disinterested parties. If there 
were no proper way to take it, except on the 
general principle of private purchase, the means 
of intercourse, not only by railway, but also by 
public roads and canals, would be greatly embar- 
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rasscd ; and these indispensable agents of civiliza- 
tion often held in abeyance, if not totally arrested. 
The law has therefore decided that legislative 
autliority may prescribe the mode of determining 
the value, as between the owner and the railway 
corporation. Bat this has often been done with 
so jealous a regard to the rights of the owner, that 
the corporation have generally regarded it for their 
interest not to resort to it if they could agree 
with the owner for dould« or treble the real value ; 
preferring this to the risk of the legitl method of 
appraisal. The determination of this question by a 
jury of twelve men, as has often been the provision 
of the statute, is the most objectionable method, 
especially if a jury is to be called for each particu- 
lar ease. In such cases juries are very Hkely to 
enter into sympathy with the owner, and to have 
very little for what ihey consider a rich corpora- 
tion ; and moreover the idea of a return in kind, 
from the owner, when he may sit as a juryman, 
may have an influence prejudicial to a just and 
equitable valuation. By the jury process I have 
known tenfold damages assessed, and the corpora- 
tion left with no alternative to escape payment. 
The most just and equitable mode that I have 
known, is by commissioners appointed by some 
•lourt of high standing, ivhich select men of char- 
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acter from a different locality, witbout influence or 
nomination from either party. Sometimes the par- 
ties claim the privilege of presenting names to tlie 
court as candidates from which a selection is to 
be made ; hut any court, with a proper sense of its 
duty and responsibility, will not allow this, for the 
obTioue reason that a man placed on a eommieeioa 
of appraisal by the nonaination of one of the parties, 
is most likely, if not certain, to lose his impar- 
tiality, in favor of the nominating party. The court 
in sach cases should take the entire responsihilty, 
and acc[!iit themselves by their sound judgmeut 
and impartiality in selecting men for commissioners 
whose standing will be a guaranty for the com- 
petent and impartial performance of their duty. 

It rarely happens that a landed estate is not more 
benefited than injured by a railway passing through 
it. The exceptions are mostly on the small estates, 
or building lots, and the disturbance of buildings, 
when the property may be nearly destroyed ; and 
this constitutes but a very limited proportion of land 
required for such purposes. It is not often that the 
appraisers ai'C allowed to take the equitable view of 
offsetting benefits against damages. But if the cor- 
poration could obtain the land at its fair value, the 
expense would not generally be large, or seriously 
oppressive. 
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Kailway corporations were, formerly made ap, 
mostly from the more eaterprising portion of tlie 
people, who were willing to risk sometbing for 
improvement, and it is certainly a hardship for 
them to incnr the hazard of the enterprise and pay 
in addition large amounts in the shape of land 
damages to those who are most likely to secure at 
least an indirect benefit. E' any partis are sure to 
reap advantage from a railway enterprise, it is those 
who own " bouses and lands" on the route ; to these 
the railway cannot fail to give increased value. 
And yet it is this class that often impede their 
progress and embarrass their finances. It is curious, 
but not very flattering, to see the developniente of 
humanity in its manifestations on the q^uestion of 
land damages, especially in cas<K where it is obvious 
the landowner would freely give bis land, and 
something more, rather than have the railway fail 
of construction. But he considers the question 
settled, that the work will be done, and proceeds to 
draw from the treasury of the corporation what he 
can, thinking that a clear windfall for bis benefit. 
Tiie morality of such proceeding may be easily 
estimated. 

The following anecdote illustrates this branch of 
railway business : A railway coi'poration being in 
want of an agent to procure land for their hue. 
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employed a man highly esteemed for his business 
capability. He was a stage proprietor, who had 
made his way from the stage-box to the stage-coaeli 
office ; and having had much experience with men, 
he entered on his duties with high hopes of success. 
When, however, he came in to report his proceed- 
ings, he did not appear much elated, and remaa-ked 
that he thought lie had seen human nature in all 
its forms ; but he had come to the conclusion that 
if a man desired to be fully acc[uainted with Iiuman 
nature, he must be an agent to obtain land for a 
railway. 

The experience of the stage proprietor was not 
peculiar among land agents of railway corporations. 
One owner is devoted to literature, or seeks the 
quiet and retirement of seclusion, and the sight and 
noise of ti-ains will damage his meditations or 
repose ; another, for the want of a more substantial 
basis of damage, brings forward proof to show that 
the natural beauty of his scenery will be marred, 
and the poetry of his place destroyed by so vulgar 
a thing as a railway, and a professed artist gravely 
testifies this will damage his property twenty-five 
thousand dollars ; another ie alarmed for the fear of 
losing his trade, by the facilities the railway will 
afford distant produce to compete in his market, or 
give facilities for his customers to supply tlieir wants 
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at other places. Wot with standing these varied ap- 
prehensions, the railway does not fail to enlarge 
every department of commerce and useful industry, 
and to increase the " value of houses and lands." 

The hurried manner in which railways have gene- 
rally been planned and prosecuted has very much 
increased the item of land damages. If a discreet 
hueiness-man contemplated tlie construction of a 
railway on his own account, he would begin by 
ascertaining the proper location, and then by con- 
ditional contracts ascertain what the land would 
coat. He would hold the decision, not only as to 
route, but also as to the main question, whether he 
would mate the railway at all, subject to cost of 
land and other expenses indicated by preliminary 
surveys and estimates ; and if these appeared too 
heavy for the probable income and other benefit he 
might anticipate, he would abandon the project. 
Under tiiis kind of management landholders would 
loot on the project, not as a certainty, but depend- 
ing materially on cost of construction and prospect 
of revenue, to be decided, not by an association of 
men, among whom there may be a strong interest 
for tlie railway, without regard to direct profit, but 
by a single man who will risk the expenditure, only 
as the income promises to be remunerative. The 
landowner in such cases realizes, tliat if his " hnoses 
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and .aiids'- ai-c to be increased in value hy the rail- 
way, he must be careful not to put any obstruction 
in the way, and he will generally be willing to take 
a fair price, or donate his land bo far as recLuired for 
the object, and if it appear necessary, do something 
in addition to insure the prosecution of the enter- 
prise. 

If a joint«tock company should adopt a similar 
policy, and only call in a small amount of capital, 
suf&cient for enehprehminary proceedings, and hold 
the enterprise to the same business requirements, 
they would obtain the same beneficial results. But 
it often happens, while many individuals subscribe 
their money to a railway etoet merely as an instru- 
ment, to be benefited only by direct income, there 
are others that subscribe to the stock and interest 
themselves mainly, if not exclusively, to enhance the 
value of their " houses and lands." This latter class 
are in great haste to have the raOway in operation, 
as that is the result to benefit them ; and whether 
it is providently or improvidently constructed is not 
material to their interest ; but they are essentially 
interested in a rapid prosecution and early comple- 
tion of the railway. To them it is of small moment 
whether or not the lands are obtained at a large or 
small price, provided the work is accomplished. 

On the item of land damages, and law and legis- 
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lative expenses, we have not suffered as English 
railway corporations have for the same object of 
expenditure. In a work recently published on 
" European railways," by Colburii and Holley, page 
33, it is stated tliat the average of British railways 
have expended (for railways completed prior to 
1856) for these items $50,000 per mile of railway : 
of which $43,000 per mile was for land damages. 
Even the Hudson River Railway, that suffered 
severely in this respect, cannot compete by a long 
way with Engheh railways. The same work, page 
23, says : " The suras paid by many of the railway 
corporations for land and compensation are almost 

fabulons It is recorded that the sum paid to 

one particular individual was so preposterously large 
that his heir (?) returned the greatest portion of it 
as conscience money 1 .... Kailway corporations 
have, in the majority of cases, paid from ten to a 
hundredfold beyond the legitimate value of the 
properties purchased by them More re- 
cently landowners are less clamorous for compen- 
sation." It is indeed difficult to get clear of the 
idea that the above statements are quite " fabulous." 
Mr. Robert Stephenson, from whom the above 
writer quotes, says, " almost fabulous." Looking at 
this as applicable to more than 6,000 miles of rail- 
way, mostly through farming lands, and a g 
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or less proportion of the land of little real value, it 
certainly cannot be regarded as complimentary to 
tbe intelligence and morality of the Britisk nation. 
Perhaps, bad our ideas of the sacred character of 
landed property been similar in degree to theirs, we 
should not have fared better ; for according to the 
value of lands, we have practised on the subject 
with great skill. 
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CHAPTER m. 



LOCATION OF EAILWAT. 



The first field duty is that of survey for location. 
The terminal points are uBually determined in the 
outset of the project, and the work required is to 
settle the intermediate Hnc, which should devolve 
on the engineer ; at least he should make all neces- 
sary surveys, maps and estimates of expense, and 
lay the whole before the Board of Directors, with 
his opinion as to the most elegible route. In the 
early history of our railways this was the nsual, if 
not the general practice. This method places a 
direct responsibility on the engineer, who is best 
qualified to meet it, and whose profcseional reputa- 
tion is materially concerned to guard against errora 
that a future observer might discover. On bis skill 
and fidelity much must depend, and the directors 
of a railway company will need good judgment in 
selecting one whose experience and skiU. wiU be a 
guaranty that this duty will be discharged with 
ability and fidelity to the interest of the enterprise. 
The desirable result, it is evident, has not always 
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been secured. Locations tave been made that re- 
quired large expenditures to correct, or wbeu not 
corrected have worked a permanent detriment to 
the line. This has sometimes resulted from incom- 
petent engineering, but not always. Scheming 
directors and agents, and sometimes speculating 
engineers have had other objects than the interest 
of the corporation to control their action, and lead 
to improper location. When persons of this class 
obtain a seat in a board of directors, they will be 
most likely to employ an engineer who tliey regard 
best calculated to serve their object ; and these are 
not engineers of high standing for professional skill, 
firmness and fidelity. Another source of error in 
this respect is, that of giving the contractor the 
control over the location within certain restrictions 
of grade and curvature, by which he may traTcl a 
good deal out of the proper location, very much to 
the permanent injury of the proprietors. It not 
unfrequently happens that the citizens of a town, in 
order to secure facilities for their accommodation, 
are very active and contrive to exert an influence 
on questions of location, that involve large futui-e 
expenditures to correct the errors they induco- 

In a new country, with its business undeveloped, 
towns are in some instances started, make consi- 
derable progress, and Anally prove not to be in the 
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proper luie of the commerce the railway is eoii- 
Etructed to accommodate, and after falling into tliia 
error, the corporation find theinselveB compelled to 
change a considerable pai-t of their railway or have 
their traffic divided by a rival line. In whatever 
way it may happen, an injudiciouB location will 
work a damage to tlie proprietors. 

If the termini of a railway be well settled, the 
line should generally be located on the moat direct 
route between them, that the formation of the coun- 
try will permit. It rarely happens that any local 
object of traffic will warrant material elongation 
of tlie line, especially in a new country, A I'ailway 
(unless for some special object) can only be sup- 
ported by general traffic, and it is manifestly 
important, that this should not be burdened for a 
local object, xmless tliat be of very considerable 
magnitude; for it is obvious, that so far as it travels 
out of a proper line, it is at the expense of its main 
traffic, A further source of error in this respect is, 
the haste very often indulged, to commence tlie 
work, not allowing the engineer sufficient time to 
perfect his surveys and examinations, and thereby 
compelling him to act in this important duty, on 
inadequate knowledge of matters affecting the 
question. IN'othiiig can be more impolitic or unwise 
than this, for men who propose an investment of 
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funds. It sliould be kept steadily in mind tliat a 
railway is an expensive thing at best, and to 
increase this by hasty and inconsiderate action, on 
the important matter of location, may greatly im- 
pau" the value of the investment, while it only 
gratifies an excessive ardor, by no means consistent 
with a wise and energetic pursuit of important 



The duty of location is a very important one to 
the proprietors and the public; both being inter 
eeted in effecting the cheapest transport. In pro 
ceeding upon it, the first object should be to under 
stand the general line of the trade of the country 
tlirough which the railway is to be made. Rail 
ways that cross this line, at or near right angles, 
are seldom successful. If no error be committed in 
this respect, what remains is essentially to obtain a 
tliorough knowledge of the face of the country 
between the tennini, from which the relative ad- 
vantages may be reduced by calculation and esti- 
mates of their bearing on the cost and the commer- 
cial importance of intermediate objects. On some 
lines the physical formation of the country clearly 
points out the proper route. Others require exten- 
sive surveys to determine it. The latter are most 
likely to suffer for want of competent engineering. 
Instances ha-te occurred in which a considerable 
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amount of new railway had to be made, to correct 
erTOra of location, and receive the traffle the line 
was originally designed to accommodate ; thus load- 
ing the enterprise with large additional capital, 
that would not have heen necessary had the 
original location been correct. But though the 
error may not be such as to lead to the making of 
a new line for any part, it may prove a permanent 
injury by loading the traffic with unnecessary cur- 
rent expeuse. From whatever cause this may have 
happened, it is equivalent to a lose of capital, and 
consequent diminution of dividends, necessarily 
impairing the proprietary interest, especially that 
of stockholders in the institution. 

After the settlement of the terminal, and (if there 
be any) any other controlliug points on the route, it 
is important to Becure the most favorable grades and 
alignment. On these points little need be said ; it 
being obvious these should be as easy as the forma- 
tion of the country may permit witliin the range of 
suitable expense of construction. It has sometimes 
been the practice to adopt a uniform curve for aU 
points that produce angles in the line, and in others 
a maximum and minimum rule has been adopted. 
The best method is to adopt the largest radii, or 
least practicable curve the formation of the ground 
will permit. The mode of construction of railway 
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carriages is adapted to run on straight lines, and 
any departure from this must be forced against 
additional friction. Sharp curvature is also objec- 
tionable, as obstructing the view of approaching 
trains. 

In a line having considerable preponderance of 
ti'ade in one direction, there will be advantage in 
inclination in this direction, corresponding to the 
preponderance in the weight of traffic ; otherwise a 
level is the best grade for a railway. This cannot 
always be obtained, and indeed on most lines, only 
to a partial extent. The practice should aim at the 
least practical departure from it. To reduce what 
is termed the ruling grade, will often justify pretty 
heavy expense, and more or less elongation of line, 
as this feature will control the weight of trains. 
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CHAPTER IT. 

METHOD OF 1 



The method of buainess pursued in conducting 
the worli of construction has been widely different 
at different times and on different railways. The 
plan adopted in the commencement of railways was 
to have maps and profilee of the line, and plans and 
epecifications of the manner in which the work was 
to be done. As soon as these were prepared, the 
work was advertised for contract, and let to the 
lowest bidder who was considered responsible for the 
undertaking. Propositions for the work, received 
;.n this way, were reduced to contracts, providing 
for payment at certain rates on the eeveral items. 
The engineer was made the inspector and the 
umpire between the parties, from whose decision 
there was no appeal in regard to anything pertain- 
ing to the contract — ^the manner of performing the 
work, the measorement and estimate of quantities 
provided for in the contract, and the valuation of 
any extra work that unforeseen circumetancee might 
call for in. the course of construction. The same 
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mode of proceeding had generally been adopted in 
the construction of canals. In this method, the 
engineer stood hetween the corporation and the 
contractor; and upon his capacity for hia duties 
and fidelity to the parties, the eystem very much 
depended. A want of confidence conld not fail to 
prodnee dissatisfaction, and it is ohvioiis it could 
only be maintained by the administration of engi- 
neers of sound business experience and unques- 
tioned fidelity of character. 

In the early history of railways, the line was 
divided for construetion contracts into sections of 
one or two miles in length, and contracts made for 
tlie grading of each section ; and for light work 
several sections were sometimes let in one contract. 
But the large amount of this kind of work soon 
called into this service contractors whose ambition 
aspired to larger contracts, and they gradually 
drove from the ranks of original contractors many 
that had been content with moderate contracts, and 
who depended on their small capitals, and a per- 
sonal supervision of their work, for their remunera- 
tion. The latter were either compelled to abandon 
their occupation or employ themselves on sub- 
contracts from their more influential associates. 
Eventually, contractors did not feel satisfied with 
anything short of the entire railwa;^; including 



b/ Google 



grading, bridging and laying tracfe, witli eoine 
station buildings and rolling stock, with the addi 
tion in some instaneea of the iron rails, chairs, 
spikes, etc. So long as the original principle was 
maintained, and the contract made with carefully 
prepared specifications, and a competent engineer 
placed in full authority as the inspector and umpire 
between the parties in the contract, and the com- 
pensation determined by the measurement of each 
item of work done, as originally practised, the evil 
of large contracts was not so groat. Still it was 
not the best method. The advantage over it 
of several contractors, is, that work is generally 
better done at lower rates; and as contractors some- 
times fail to perform their contracts, either by 
doing their work improperly, or not as rapidly as 
their contracts rec[uire, and the work has to be re- 
let, in such eases when there are a number of 
contractors on the work, tlie failure of one is of less 
importance, and involves less difficulty and delay 
in re-letting than when all, or the principal part of 
the work is in the hands of one firm. A further 
difficulty occurs most usuaJIy from letting in large 
contracts to one firm, from the disposition to sub-let 
the work, and thereby introduce upon the line uten 
as contractors whom the officers of the railway com- 
pany would not accept, often causing embarrass- 
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ment in the prosecntion of tie work. If, as is 
usually the ease, the contractor is restricted in his 
contract in regard to sub-letting, he will more 
or less contrive to evade or disregard the restric- 
tion. 

For some years past it has come to ie a very 
common practice to put the entire work of con- 
structing a railway into one contract. The influ- 
ence that has produced this practice has generally 
impaired the authority and power of the engineer, 
which waa naturally to be expected, as the con- 
tractor who can wield an iniluence to control bo 
much work is not likely to be controlled by an 
engineer. He looks on the engineer as only use- 
ful to set stakes and levels, and perhaps make 
estimateB for his sub-contractors. In some in- 
stances the engineer has been appointed subject 
to the approval of the contractor, and subordinate 
engineers employed and paid by the contractor 
directly. 

One of the most common methods adopted by 
contractors to obtain the entire work of a line, is to 
contract for a large part of their pay in the stock 
and bonds of the company. It will readily be per- 
ceived that parties desirous of securing the indirect 
benefits of a railway, and not able to obtain suffi- 
cient cash stock to do the work, would readily ffJl 
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into such a method of contracting. And if sueli 
parties (ae is most probatle) have tlie controlling 
management of a railway enterprise, they will find 
plausible reasons to satisfy what cash subscribers 
they may chance to hare, that it is the wisest 
policy to contract with one fli-m for the entire 
work ; that they may know in the outset what the 
work will cost, and not be subject to the uncer- 
tainty of an engineer's estimate. This is a plausi- 
ble fallacy, as experience has abundantly demon- 
strated. 

Now, if the object be to secure the incidental 
benefits that may result from a railway, this method 
of contracting may often be tlie best, if not the only 
one practicable ; and if there are no stockholders, 
except those who are so interested in the indirect 
benefits of the railway that tliey regard income on 
their stock as a secondary object, this plan of con- 
tracting may be very well. Under these circum- 
stances, a subscription is got up among parties so 
interested, with a view of raising a portion of tlie 
funds required, and mainly to give currency to the 
bonds of the company that must be rehed on to a 
large extent. To do this, it is necessary in most 
cases to obtain subscriptions from municipal coi-- 
porations of towns and counties; and so a very 
respectable amount of subscription to the stock is 
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obtained, and tbe work goes on. Tliis is all very 
well so long as the original parties onlj are inte- 
rested. If, however, a cash subscriber falls in, who 
has only interest in the income that pays dividends, 
he will moat probably be disappomted. To raise 
some funds on stock, and give apparent basis for 
bonds, the plan may be presented for illustration as 
follows : A limited amount of stock wzU be taken 
by individuals having a strong indirect interest in 
the bushiess of the railway. This subscription will, 
to a greater or less extent, fail to be paid. The 
municipal subseription will come in the form of 
town and county bonds, guaranteed by the railway 
company; these bonds will be sold at a discount 
according to the credit that may be given them ; 
the private subseription may in part (as frequently 
done) be paid in farm mortgages, guaranteed by the 
railway company, and sold by them in the same 
manner as tbe municipal bonds, at considerable dis- 
count. These are the cash elements on which the 
contractor begins his work. To obtain the iron rails, 
it is common to issue first mortgage bonds to a lim- 
ited amount. The contractor must, of course, take a 
large part of his pay in the stock and bonds of the 
company. It is apparent that the conti-actor, in 
regulating his compensation, must take into account 
the value of tlie material he is to receive in pay- 
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meut; and tliis will depend much on his ability and 
skill in financiering his stock and bonds. If the 
enterprise be faitJifully carried out on this plan, it is 
evident the nominal capital will be much above what 
would be required in constructing a railway for cash. 
But the method under consideration has further and 
peculiar tendency to swell the cost. In such con- 
tracts, by a single firm for an entire railway, it is 
usual to provide for only so much work as will be 
indispensable to run trains; ballasting is rarely pro- 
vided for to any further extent tlian may be furnished 
by materials from excavation of prism ; and the result 
is, that the work contracted for is not much more 
than half done, and consequently requires large ex- 
penditures after it is accepted by the railway com- 
pany, showing conclusively that the contract did not 
determine the cost of the work. Tlie evil that has 
resulted to railway property by tliis course of busi- 
ness has been disastrous according to the necessities 
of the enterprise, the character of the managers, and 
the degree to which the system has been carried. 
Under the most favorable circumstances, the whole- 
sale system of contracting, even on the cash plan, 
enhances the cost of the work, from the causes 
before mentioned. Its tendency is to undermine 
tlie authority and usefulness of the engineer as in- 
spector ajid umpire, if it does not entirely override 
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and dispense with his authority, and inevitably 
gives tlie railway company work inferior to what 
they contracted for, and compels them to materially 
increase thoir capital, in order to bring their work 
to the standard recLuired by the contract. In some 
contracts the contractor h^ been allowed to vary the 
gradf« and curves within certain Kmits. Hence it 
was his interest (as his contract is nsually for a round 
sum) to make many modifications in these respects, 
that prove a permanent source of embarrassment 
and injory in operating and conducting the traffic 
of the railway, necessarily impairing the interest of 
the proprietors ; and, instead of the contract settling 
the cost of the work, it leaves the question, even 
after it is opened for use, totally unsettled, except 
that the cost is to be looked for nauch beyond the 
limits of the contract, and represented in second and 
third mortgage bonds, under which the value of the 
stock gradually depreciates, and sometimes pa^es 
out of view. Though I regard the mode as highly 
objoetionable, it must be adudtted a few railways 
constructed in this way have turned out to be fair 
investments for the etoekholdera : such have been 
located in a comparatively new countiy, with great 
facility for cheap construction ; strong natural 
18 of traffic, that were rapidly developed by the 
d having fallen into the hands of favorable 
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managerii, tlie evils of the eystem were only par- 
tially experienced, and the traffic proved suflicieut 
to afford fair dividends. This, however, does not 
prove the system good ; it is only an exception to a 
ruie generally bad. The railways more recently 
constructed on this plan have added to tlieir capital 
from 25 to 100 per cent, over the amount that would 
have heen required by a sound system of business ; 
and hence one cause of the depreciation of this kind 
of property ; and thei'e can be no doubt the old 
method of bnsiness is the beet for parties who fur- 
nish cash to build railways, as an investment of 
funds. 

Amalgamations have been made, and branch 
lines constructed, under the pla\isible idea of in- 
creasing the income of the main line, while the 
r^ult has shown that, in most cases, the capital has' 
been increased proportion ably more than the net 
income, and the only party benefited has been 
some scheming contractor or jobbing manager. 

The financial business of railway corporations was 
originally commenced by opening books for sub- 
scription to the stock; and having secured the 
amount supposed to be sufficient for the undertak- 
ing, installments were called in as wanted for tlie 
work. Li this way the principal capital was raised. 
It was regarded necessary to have at least half, and 
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sometimes tliree-fonrtlia or the ■whole of the amoun 
needed in the form of stock. If bonds were issued 
it was not done nntil the investment by stock had 
made a good basis for the security of the bonds. 
The bonds were usually sold under advertisement , 
to the highest bidder, provided there was no restric- 
tion as to usury, and commanded par, or nearly 
par, for seven per cent, bondg. 

Gradually the old method of condneting the 
finances gave way to a different system. In the 
ardor of the railway movement, opportunity was 
afforded for men to enter into their management, 
not faithfully to discharge a trust, but for the pur- 
pose of enriching themselves at the expense of those 
who confidDd in their supposed fidelity. Such men 
have ruined the stock, and greatly impaired the in- 
terest of the bond proprietors of railways that 
should have been the best investments of this kind 
in the country. A small chque of such men will 
often baffle the efforts of a majority of fair-minded 
directors, and gradually deplete the proprietary in- 
terest. They enter the management with fair pre- 
tensions, and contrive to obtain sufficient, if not most 
of the proxies for elections. Where the railway is 
far distant from most of the proprietors, and they 
know little except from reports, the means for con- 
trolling the institution is not difficult to compass. It 
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is hardly wortli wliile to go into particulars, at this 
time, of tlie process of the flnanciering of such men ; 
they have left their marks too indelibly fixed on the 
raUwaya that have come under their financial man- 
agement, to require anything more than an allusiou 
to this source of depletion, to which railway pro- 
prietors may look for a large portion of the loss of 
their property. This, with the method of contract- 
ing, the construction of branch lines, and amalgama- 
tions, has so overloaded many of our railways witli 
capital, that the prospect of the stock proprietors is 
very discouraging, if not hopeless; and even the 
bond proprietors find their interest greatly de- 
pressed, and what they had regarded as very safe, 
has proved to be very uncertain. 

There can be no doubt the old method of finance 
and contracting was the b^t. It had sound busi- 
ness principles to rest on, and by it, enterprises of 
a difficult and expensive nature have been carried 
through, and succeeded aa fairly remunerating in- 
vestments of capital. A board of directors, with 
fair business capacity and integrity of purpose, with 
a competent and faitliful engineer, will accomplish 
all that can be obtained, and if they do not make 
the enterprise profitable to the proprietors, it will 
be for the want of sufficient inherent elements of 
I in the enterprise itself; and no eyatem of 
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wholesale contracting and jobbing financiei'ing will 
do as well, if investment of capital be the object of 
the enterprise. 

A practice has prevailed, I beliere, very gene- 
rally in England, of jobbing the engineering of 
railways at a percentage of five or more per cent. 
on the cost of the work ; the engineer employing 
and maintaining sucb force in this department as 
he judges expedient. There are two serious objec- 
tions to this method : First, it offers an induce- 
ment to the engineer to increase tlie cost of the 
work — and secondly, to employ an inadequate force 
and capacity of assistants to meet the proper super- 
vision of tlie duties that devolve on this depart- 
ment of service. It encourages a speculating spirit 
of action in the engineer ; and this once getting 
hold of his mind, will be very likely to lead to 
many abuses. A fixed salary should be the only 
pecaniary resource an engineer should have in 
view, in a work committed to his supervision, and 
if he possesses the morality that should control him, 
his entire energies will be devoted to the duties he 
owes to the proprietors, and as umpire between 
them and the contractors. An engineer devoted to 
the acquisition of knowledge, in the noble and re- 
sponsible objects of his profession, and the attain- 
ment of the high character that should animate and 
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possess those who are charged with the care and 
management of the interests of others, will liave no 
time for speculating schemes; and it may be set 
down aa a rule, that an engineer given to specula- 
tion and effort for a rapid accumulation of wealth, 
will be superficial in his professional acquirements, 
and very unsafe in his duties generally, and espe- 
cially as an umpire between tlie proprietors and the 
contractors. 

It is often remarked, that the estimates of engi- 
neers, made of the coat of projected works, are much 
below the actual expenditure. No doubt this is 
very generally true. The engineer who makes the 
estimate must bear the responsibility, at least so 
far as professional reputation is concerned. He ia 
exposed to the suspicion of acting with a view to 
obtain occupation in the prospective supervision of 
the work. He is not, however, the only erring 
party. Men who have an indirect interest to sei-ve, 
are often engaged as promoters, and perhaps mana- 
gers of the preliminary business of the entei'prise: 
to whom the actual cost and net income are second- 
aiy considerations — subordinate to the incidental 
benefits they expect to derive from a railway. 
Their object is to induce capitalists to furnish funds 
for construction; and to make it as promising as 
pOBsible, a low estimate of cost is advantageous. 
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Sucli pereous accompany tbe engineer in bis ex- 
aminations, and usually represent the facilities of 
the work, in the most favorable light. All kinds 
of material wanted for construction are easily and 
cheaply to be had ; and if some desirable kind do^ 
not present itself, snbstitutes, thoiigli of acknow- 
ledged inferiority, are strongly urged as proper 
and suitable under the circumstances — tlie aspects 
of trade ai'e urged as offering the prospect of low 
rates for all kinds of labor. These are pressed on 
the consideration of the engineer, not merely by an 
individual, but generally by the influential men he 
meets in the course of his examination. To meet 
these influences, he has comparatively small means 
and limited time. Often tlie parties that bring 
these influences to bear, furnish the means for the 
preliminary survey and estimate, and the engineer 
is not allowed to be ignorant of the result of an un- 
favorable estimate ; namely, that the money fur- 
nished for the survey will be lost to those who 
have been hia patrons. To all this it will be pro- 
perly said, the engineer should not allow liimself 
to be controlled by influences that lead him into 
professional errors. A lees reprehensible source of 
error, in original estimates, is found in the inade- 
quacy of the views and plans of work, to meet the 
unexpected demands of the traffic; the develop- 
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merits of business raising tliis sometimes 100 per 
cent, above tlie original estimates of trade, and con- 
secLuentlj demanding works of more capacity of 
accommodation, and necessarily of greater expense. 
This state of things is not unnsnal, and while the 
cost of construction is carried np to meet a largei 
traffic than was anticipated, it is not reasonahle to 
hold the engineer reeponsihle for the excess that 
arises from this contingency. 

The duty involved in the preliminary survey anc 
estimate for an important railway enterprise is no 
easy task. To do it properly, so as to secure a 
reasonable approximation to the cost, the engineer 
should have sufficient time and means to make sur- 
veys, essentially adequate for a location of line — by 
trial pita obtain at least a fair general knowledge 
of the soils to be excavated — prepare plans for the 
various structures in sufficient detail, to enable 
liim to make computation of the quantities for tlie 
several kinds of work required-^and to ascertain 
the existing facilities for obtaining materials for the 
wants of the various structures necessary in the 
work. Thus prepared, an estimate may he made 
that would form a reasonably safe basis for the 
financial interest involved in the construction of a 
railway. This method, however, is rarely adopted. 
No one perhaps will object to it, as being a sound 
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and sensible mode of reaching tlie object. But it 
requires considerable expense and time to obtain 
the desired information in this way ; the means may 
be wanting to meet the expense, and patience is 
wanting to grant the necessary time. 

If a company of discreet business men should 
undertake the construction of a railway for the 
single object of making it an investment of funds, 
they would proceed in the manner last described, 
preferring to risk a loss of one per cent, in obtain- 
ing reliable knowledge of the probable coat, to 
that of hazarding greater loss by trusting to insuffi- 
cient examination. It does not invalidate the argu- 
ment, that the proceedings in the preliminary steps 
for this kind of enterprise have generally been of a 
different character; and that, notwithstanding this 
deficiency in examination, they have sometimes 
been suecessful; for wliile eases of success have 
occurred, many have resulted unfavorably, greatly 
disappointing the expectations of the promoters of 
the enterprise. 

There are two legitimate objects that appertain 
to the construction of a railway, namely, the direct 
one of making it a profitable investment as a divi- 
dend-paying enterprise; the other, the indirect 
benefits to trade, general intercouse, and to increase 
the " value of houses and lands," For either of 
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these, a man may legitimately seek to promote liia 
interest by furnishing funds for a railway; and in 
either case, he will need the same care in all the 
methods of bnsiness. Other inducements to pro- 
mote the enterprise may be found by speculat- 
ing men, who contem.plate benefits to arise out of 
the current business of the corporation— as the 
contracting, that looks only to the chance of a good 
job, to be secured by a position of influence ; also 
the financiering, that looks to the use that may be 
made of transactions in the stock, bunda, brancli 
lines, amalgamations, and other fiscal operations of 
the company-— and have no further regard to the 
funds, or the economy of the work, than may be 
necessary to secure their personal object. How- 
ever little desirable, the latter have been fully 
represented in many important enterprises of this 
kind, as the history of railway management too 
clearly shows. In England they had one of this 
sort, who was styled " railway king," and at one 
time many people supposed it hardly possible to 
build a railway without the support of hie coopera- 
tion. He was regarded a man of extraordinary 
capacity, and his advice was sought as of one pos- 
sessed of uicomprehensible powers. The deception, 
however, as to his great powers of business, was 
not of long continuance. His frauds were disco- 



b/ Google 



vered ; the diadem sti-ipped from his brow, and his 
Beat in parhameat did not secure hitn from the 
degradation bo fully .earned by the abuse of mis- 
placed confidence. Our country has not escaped 
the influence of this class of men, nor can we claim 
exemption from the blind devotion that gave them 
power of mischief. In proportion to capital, they 
have probably been as injurious to railway invest- 
ments in this country as in England. If their 
history could be read by railway proprietors, it 
■would point out a cause for a large share of their 
losses, which arise from excessive capital in the con- 
struction account, and which weigh down tlie 
stock of many railway coi-porations with a load 
that hardly admits the hope of recuperation; 
and tliis on lines that, under sound managementj 
should have been good investments of funds. 

Prom what has been said in relation to contract- 
ing, no imputation must be inferred in respect to 
the honest contractor, who in fair and open competi- 
tion takes his contract ; nor are the contracting par- 
ties to be regarded as so mischievous as those who 
hold indirect interest in their contracts by means 
of official influence. The great field of action for 
depleting a railway corporation will be found, for the 
most part, within the board of directors ; at the same 
time, there may be a majority, or a respectable 
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minority of intelligent and fair-minded directors, 
who would do nothing knowingly to injure the 
property of the corporation. Two, three, or four 
men in the direction generally conduct aifairs; and 
if -these are fair and upright men, tlie institu- 
tion may be properly conducted. But if not, they 
may easily manage affairs with reference to tlicir 
personal interest, which will he developed by 
placing men in their own interest in all positions 
of trust, and keeping the hooks to their own liking, 
so that other directors will find difScuIty in obtain- 
ing information of the real course of proceeding 
And if perchance any one becomes suspicious and 
troublesome, no effort will he spared to impair his 
influence. He is impracticable, an old fogy, not up 
to railway times, or is influenced by jealousy ; and 
hie less suspicious associates, busied with their pri- 
vate affairs, and having no time for long stories, pass 
over his complaints, and put tliem down as the result 
of a suspicious mind, aad no serious objection is made 
at tlie next election to leaving out of the board the 
impracticable director. 'Now, perhaps with a little 
more caution, the ruling men go on, more or less to 
the damage of the proprietors. No donbt much 
of the evil of unfaithful management arises from 
the fact, that directors have generally but little 
practical knowledge of railway business, and con- 
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Bequeiitly ai-o easily misled by artful and iinfaitlili.il 
asBociatea. The liusiness, moreover, ia of great 
detail, and requires much time to obtain an intelli- 
gent knowledge of affairs, especially if not con- 
ducted on tbe most direct and stiict principles of 
business; and directors are not generally disposed 
to give the time neeeasary for thorough examina- 
tion. Tliey receive little or no compensation ; tlieir 
position ia regarded an honorary one, and they 
naturally expect the officers to do the work ; if 
they act on a committee, they expect all the work 
prepared to their hand. This ia clearly wrong; 
they should make full investigation and know from 
original sources the basis of their action. But tliis 
would require much time, and the officers, very 
likely, would feel theraaelves inaulted by such 
manifestation of want of confidence, and if coun- 
tenanced \>j their fiienda in the direction, they 
might, by indii'ect proceedings, greatly embarrass, 
if not defeat the object of the committee. Such 
interference, however, if attempted, would cease, 
if the practice of investigation waa vigorously 
maintained, A committee of the board of direr- 
tors, under no circumstances, are of service to the 
proprietors, if they are of that party in tlie hoard 
that may hold rule adversely to the proprietary 
interest, as they are to be regarded a mere cloak t! 
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more effectiiiiUy liide what should be eeen. It is 
apparent, the safety of the property must depend 
on the efficient action of a competent and faithful 
board of directors, and it would be better for the 
interest of tlje inetitution to make them Boeh com- 
pensation as would be reasonable for the time 
devoted to the management, and thereby fix a 
business responsibility ; to ask them to devote their 
time, and to neglect other business, without remu- 
neration, is not reasonable, and rarely expedient. 
Very few men devote themselves to transact the 
business of others, without compensation in some 
form, and if it is not direct and open, it may be 
indirect, and this no- compensation may be regarded 
as liable to be of the most expensive kind for the 
proprietors. Honor will satisfy some men that can 
afford the time, but, in general, the ox that tread- 
etli out the corn, must needs have a portion. 
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Gkadiko is understood to embrace all the work 
required to bring the surface of tlie ground to the 
grade lines, and is mostly earth-work ; for a limited 
extent of line it is rock-work. This work prepares 
the bed for the euperatructure, and when the earth 
is not composed of sufficiently hard gravel (and 
this only happens occasionally) it is excavated to a 
proper deptli, so as to give space for the ballast. 
In this branch of construction the drainage is to be 
providea for, and is a very important part of the 
work. The most experienced engineers were early 
mipressed with the necessity of thorough attention 
to this, as essential to a good railway. In soils 
through which water percolates freely, as coarse 
gravel and sand, the drainage may be so well 
provided for as to require little attention ; but most 
soils are too retentive for this, and require drains to 
be so made, as to take the water off quickly to some 
natural or artiiicial channel, which will carry it 
beyond the reach cf influence on. the road-bed. It 



b/ Google 



Y2 EAILWAY PKOPEETY. 

is not snfflcient to reduce the level of the water 
merely to the base of the road-hed, or foundation 
of the ballast. Water standmg at or near this level, 
will soften the foundatioii and allow the ballast to 
settle, and thus derange the superstructure. Stand- 
ing water at this level, while it leaves the top of the 
ballast dry, will, by capillary attraction, rise bo as to 
soften the bottom, and particularly the close reten- 
tive soil that forms the bed of the ballast. An 
embankment that has a standing pool of water 
against it, though three or four feet below its top, 
will be impaired in its stability for supporting the 
superstructure, so as to require frequent adjustment 
of the rails. Whether from rain or springs, the 
water should have quick passage to some point 
beyond the reach of influence on the road-bed ; and 
if the embankment be exposed to standing water 
that cannot be removed, its height, if practicable, 
should he raised, with heavy gravel and stones, at 
least four feet (and six would be preferable) above 
its standing level. It is not often this difficulty 
exists to an extent that cannot be removed by 
opening ditches so as to lead the water to lower 
ground. 

It is not often that mucli difficulty or expense is 
encountered to protect embankments against the 
influence of water ; they are raised above the natu 
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ral surface ol' the ground, and by moderate ditcliing 
their base is easily laid dry. According to the 
nature of the soil on which they rest, they require 
more or less attention, in order to insure their 
stability, and give regular support to the euper- 
Btructure. Where circumstances give a choice of 
grade, it is always best to adopt that which raises 
the rail above the natural surface two or three feet ; 
this with small side ditches generally gives a good 
drainage : it makes a cheap road-bed, and is parti- 
cularly important if ballasting material is not con- 
venient. It generally happens, however, that such 
locations adndt of cheaper grading, by running the 
grade nearer the natural surface of the ground ; a 
circumstance that a contractor working by the mile 
or-uuder a lumping contract, who has power to 
modify grades, will most likely take advantage of, 
to the detriment of the proprietors. 

In excavation, there is no way of obtaining ade- 
quate drainage but by side ditches, that are low 
enough to take the water from the road-bed. This 
requires the width of excavation beyond what is re- 
quired for the road-bed, -to be sufficient for the side- 
ditches. The bottom of these dilehes should he 
not less than sis inches below the foundation of the 
ballast, when the latter is two feet deep, or with 
more shallow depth of ballast, not less than two and 
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a half feet below the top of the ballast, and provided 
with a quick discharge, that will readily carry off 
all falling water. If the ground be springy, and 
furnish water constantly, or the greater part of 
the time, the ditches shonid be deeper, so as to effec- 
tually take the water from the foundation or road- 
bed. The ground tltat forms the fomidation of the 
ballast should be shaped so as to easily lead the water 
that settles though the ballast to the side ditches. In 
long cuttings, whh level or nearly level grades, it 
is advisable, where circumstances permit, to raise 
the grade at the point from which the water wiU 
Tnost readily flow, so as to give more free and easy 
discharge from the ditches through the cut. The 
inconvenience to the traffic iu such cases, by the 
extra rise of grade, will be more than compensated 
by the superior condition in which the track will be 
maintained under more perfect drainage. It is 
obvious different soils will require different degrees 
of attention to drainage ; but it is not probable any 
will receive more attention than will be useful. To 
make the necessary ditches in deep cuttings involves 
considerable expense in opening the cuttings wide 
enough to provide for the widths and slopes of the 
side ditches. From tlie desire to avoid as much as 
possible 'this expense, the ditches are generally in- 
adequate ; small at first, and soon filled up fruiu 
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the wash of the bahks. The widtli reqiiired for a 
Bide ditch and its slopes will vary in different soils ; 
tut it will rarely happen in soils of a retentive kind 
that less than eight feet will be sufEcient to do the 
work well. This for the two ditches requires sixteen 
feet to be added to the width of the cutting, besides 
what is necessary for the road-bed. This extra 
width of cutting, it will be perceived, does not 
increase the excavation in proportion to the whole 
cut ; for the slopes are required for any width, and 
the addition is a parallelogram of the extra width 
and depth of the cutting. If, however, the cut bo 
deep, it will add considerably to the excavation, and 
hence twenty feet width has often been adopted as 
the rule instead of twenty-six to thirty feet. In 
rock-cotting, as no slope is required, the ditch will 
need much less width ; and the drainage is not as 
important as in earth cuttings. Tlie ballast cannot 
gink in rock, and if it bo of a hard gravel or broken 
stone it will not suffer much from water ; at the 
same time, it will not answer to neglect drainage 
even in rock-cuttings, as frost would operate in cold 
weather on the ballast, and by heaving derange the 
s\iperstructure : also, if the ballast is not of a supe- 
rior quality, drainage is necessary to enable it to 
bear the service of trains. 
This is a department of work very Hkely to be 
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imperfectlj done, if the fuods provided are iiiade 
quate to the work, and the ruling effort is to get a 
railway on whieh trains may he run at some rate. 
The railways made under general contracts almost 
jnTariably fail in securing good, or even tolerahle 
drainage, Tlie after-work that follows imperfection 
in this respect, usually, and it may be said always, 
is done at a great increase of cost ; and it will gene- 
rally be a long time before it will be brought to a 
reasonable degree of perfection. In the meantime 
great injury ia experienced to the rails and rolKag 
machinery. Railways intended to be run more or 
less (as is often the case) without ballast, or with 
light and imperfect ballast, are especially in need 
of good drainage. It cannot be recommended to open 
a railway for ta-ansportation without ballast, but if 
circumstances demand this, the drainage should be 
thoroughly done, in order to obtain the best condi- 
tion for poor materials that is practicable to sustain 
the service of trains. By thorough attention to this 
department of work, inferior soil may sustain a con- 
siderable traffic. In any ease, where there is a 
want of suitable material for ballast, or if the funds 
are not at command to put it on, the machinery of 
the railway should be much lighter than may be 
suitable for use on a well ballasted railway. 

Tliere can he no doubt the railways of our eoun- 
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try are greatly deficient in drainage. Tliis cansea 
a large additional expense in repairs of track, and 
in the wear and tear of rolling machinery. No rail- 
way management that neglects thorough drainage 
can be regarded as feoimd in economy ; the saving 
in the original outlay will be much more thau 
absorbed by the extra subsequent expenditure— pro- 
bably three or four fold. If the grade line of a 
railway has been laid so low that the water cannot 
be fully talien off by drainage, the grade should 
be raised so us to carry it out of the reach of this 
destructive influence. 

In a work recently published by Colburn and 
Holley, on European railways, there ai'e some very 
appropriate remarks on the subject of drainage, con- 
trasting foreign and American railways in this 
respect. They go to show the superiority of the 
English practice over the American,* Drainage is 

• Though I approve of Messrs. Colburn and Hollej'a remarks 
on tbe EUbject of drainage, I must protest against some of their 
statements of facts. Tbej state tlie width of cutting on tlie Hudson 
RiTer Railway at 16 feet for single and 26 feet for double tracli ; 
whereas, the fact is, 26 feet for single and 40 feet for double tracic 
in eacth-work, esolnsive of side slopes. I notice other errors in 
relation to thB,t railway. 1 refer to the section between New York 
and I'oughkeepsie, which waa oonstcnoled under my Hupervision, 
bat do not know the dimensions of this work between Fough- 
keepnic aud Albany. 
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a feature in this kind of work tliat sliould never be 
lost sight of by the engineer, wliether he is con 
structing new work or superrising a railway in 
operation. 

The embankments or fillings required in grounds 
that are below the grade level are not usually diffi- 
cult works, as to the mode of execution. Where 
the level of the natural surface is not more than 
five feet below tlie grade level, the perishable mat- 
ter should be removed from the base of the bank. 
For greater heights it is often expedient to remove 
the coarser kinds, and especially such as would 
injure the early consolidation of the embankment. 
In low banks, from one to four feet in height, and all 
that may recLnire side drains, the first material 
should be taken from the side ditches, so far as they 
may afford it of suitable quality, or that sufficiently 
free from vegetable matter. By judicious manage- 
ment in such cases, the moat efiective di-ainage may 
be secured at small expense. If the ordinary width 
of ditches does not furnish sufficient material for the 
embankments, they should be laid out and cut such 
additional widths as may be necessary, keeping an 
eye to the most efficient drainage. Tlie extent of 
this will be controlled by circumstances ; as a sur- 
plus from cuttings, or more convenient source for 
borrowing, where no more width need be given tlio 
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aide ditches thanmaybe required for goiid draining. 
So far as the surface of the country will permit the 
grade line to be established at two or three feet 
above the natural surface of the ground, it is the 
most favorable for the construction of a railway ; 
and in laying out the work in such cases, care should 
be given to cut the material from side ditches, or 
otherwise borrowed for filhng, in a regular form, 
extending over no more ground than is necessary 
to obtain the amount wanted. The slovenly, irre- 
gular manner in which this is often done, tating 
unnecessary ground, and leaving bars and patches 
that injure the drainage and give a barbarous, 
Tiutasteful appearance to the work and the country, 
is no credit to the taste, judgment, economy or 
management of the supervising engineer, if there be 
any such, not controlled by the contractor. The 
first r<^ource for material for filling after the side 
ditches recLuired for drainage are exhausted, should 
be the excavation from the prism of cuttings. It 
should be the rule in establishing grades, to absorb 
the excavations in the embankments ; and it will be 
best, as far as circumstances permit, to provide that 
the excavations be rather short, and if necessary to 
liave more material from the cuttings, to obtain the 
balance by an increased width, and thereby improve 
the facilities of drainage. So far as this method can 
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be carried ont, it givea tlie most neat and finished 
aspect to the work, avoids unBightly spoil-banks, 
gives the least slope-face to be subject to the wash 
of rains, and in every way gives the greatest advan- 
tage for easy and effective drainage. If the undu- 
lations of the natural surface be short, it is not often 
difficult for the engineer to establish the grade, 
BO as substantially to secure this result, without 
unreasonable haulage. But if the imdulations he 
long and rather heavy, the haulage may be long 
and the expense too great, and spoil-banks must be 
formed. It mil be better to pay some additional 
haulage, rather than put material into spoil-banke ; 
and the engineer should carefully consider the 
question. By suitable provision of temporary track, 
where the quantity of earth to be moved is large, 
the expense of moving may he greatly reduced, and 
the cost of moving it horizontally a considerable 
distance will be less than to pat it into spoil-hank, 
and in most cases it will be found the best economy 
to encounter the haulage, and put the material into 
embankments. If the side ditches and excavations 
from the prism of cuttings do not furnish sufficient 
material for the embankments, it must be made 
up by what ia termed borrowing : i. e. taken from 
grounds outside of the regular work. This should 
be done with as much care in reference to form as 
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circuinatanceB may permit, so as to do no i 
sary damage to the lands by waste or disfiguration. 
By a little attention to this, mach dissatisfaction 
to landowners will be avoided, and neatness in the 
work secured, without sacrifice of sound economy. 

The best mode of building an embankment, in 
order to secure early and regular consolidation, is to 
carry the material on by carts and wagons, laying it 
OTer the surface in regular courses of six to twelve 
ineh^. If the material be lumpy (as is very often 
the case), the feet of the horses and wheels of the 
vehicles will break it down and compact it, and 
thereby eecnre an even and early consolidation. 
"Where tlie material is within carting distance, this 
course can be easily adopted, and is of great advan- 
tage in seciiring early stability to the road-bed. If 
it be necessary to haul the material by arailway, this 
cannot be done ; as it must be dumped from the cars 
standing on the grade levels and forms a looser bank 
than any other mode, not excepting that by the bar- 
row, for in this case, though not effecting consolida- 
tion in the process, the material may be laid on in 
regular courses, and by exposure to the air and rains 
acquires more compactness and regularity of firm- 
ness in the progress of the work, than that done by 
ears. It is apparent that according to the mode of 
construction and time for consolidation during the 
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progress of the worb, allowance shouliJ lie made in 
tlie height and top widtli of tiie bank, to provide for 
Bettling. Tliis can only be done on the judgment 
of the engineer, whose experience muat be the 
guide, as to how much will be necessary to secure 
the proper height and width after consolidation. 
In addition to the waste by shrinkage or settlement, 
the banks will lose by the wash of heavy rains, 
until by compactneBS and a covering of v^etation 
they may be able to resist this influence. Por as in 
cuttings, insufficient dimensions in the banks will 
cause much after-work, which is always done at 
increased coat after the railway is put in operation. 

The slopes of cuttings and embankments may 
vary in different soils, but rai'ely should be less 
than one and a half horizontal to one vertical, 
unless there be walling or other artificial means 
to support them. 

Embankments on soft marshy grounds require 
much attention. If the fonnation of the adjacent 
country permit it, the grade should be brought as 
near the level of the marsh as will admit suitable 
drainage. If the marsh can be drained only a few 
feet, it will improve its capacity to boar the railway 
trains. The object of reducing the grade in such 
eases is to avoid the weight of bank, leaving as near 
ble its total strength for the support of 
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trainB. After saeh improvement by draining sis 
may be practicable, it will usually be necessary to 
do something to form a broad base for the support 
of the road-bed. Pascines, or small sapling trees, 
from half an inch to one inch in diameter, made up 
in bundles of six to eight inches in diameter, and 
eight to ten feet long, ha¥e been regarded as the 
best means of seeming a broad and ecLual-boaring 
base. The mode of laying them is across tlie track, 
breaking joints and compactingthem together, so as 
to cover a width corresponding to the nature of 
the marsh— usually about sixteen feet for single 
track. If well put in, they form a mass that in 
most cases is of sufficient strength ; they fit well 
and uniformly on the marshy soil, and being elas- 
tic, are better than a foundation of more rigid 
material. Other methods may answer a useful 
pui'pose, as a course of trees, five to ten inches in 
diameter, laid across the track, and closely chincked 
by a smaller and shorter course, under the road 
bed. Courses of plank may be put down, talking 
care to have an estra course of shorter plank under 
the road bed, so as to diffuse the pressure on the 
course first laid. Longitudinal sleepera for a sup- 
port to the cross sleepers of the track may be bene- 
ficially adopted in some cases, to further diii'use the 
pressure on the foundation. It must be kept in 
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mind that any plan depending on the crust, or 
upper sui-face of the marsh, must be liable to some 
degree of uncertainty, and great care in the exami- 
nation is necessary, in order to determine whethei 
there jb Bufficient substance to support the railway. 
The marsh may be too soft ; if not on the surface, 
at some point below, which is sometimes more filled 
with water, and softer than the surface, and by 
yielding under pressure, causes the crust to break 
in. The surface of a marsh sometimes, by the 
growth for ages of aquatic plants, acquires a con- 
siderable degree of firmness, while the sub-stratum 
is very soft, and so intermixed with water, that it is 
easily displaced by pressure on the eurfaec. This may 
generally be ascertained by earefid soundings, noting 
the pressure required to force the iron sounding-rod 
at different depths as it passes through the mai'sh. 

By a process essentially similar to that first 
described (by fascines), the Liverpool and Manches- 
ter Eailway, in England, was carried about four 
miles across the celebrated " Chat Moss," which 
has been represented as a very soft, spongy marsh, 
but not as soft as some we have had to con- 
tend with in this eountjy. It was susceptible of 
improvement by ditching ; and after the drainage it 
received from the railway works, a large portion 
was reduced to cultivation. In 1850, I saw bun 
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dreds of acres of nearly matured wheat, barley and 
oats, of luxuriant growth, waving on each side of 
the railway. This proved the marsh to have had a 
good degree cf substance, which, being consolidated 
by drainage, Las, with the aid of fascines, supported 
a heavy railway traffic for over thirty years. 
George Stephenson, Esq., the engineer of this 
work, showed great boldn^s and self-reliance in 
the undertaking, and no doubt had many anxieties 
during the progress as to whether or not it would 
answer the purpose, and is eminently entitled to 
the credit of success. But it would not be safe to 
conclude that all marshes could be successfully 
treated by the same process ; at the same time, it 
^ould lead the engineer that meets this kind of 
obstacle to the most thorough examination to ascer- 
tain the probability of his being able to cross a 
niai-sh by works that may be supported on its sue 
face, as this is by far the least expensive. 

If the country surrounding a marsh is too high 
above it to permit bringing the grade level near 
its surface, and a heavy embankment is required to 
carry it across, there will be little probability that 
the crust will sustain the weight. If the soundings 
show tiie marsh to be shallow, it may be filled in the 
usual way, by which the material will force the soft 
mud, uutil it finds support on the solid substance bo- 
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low. But if there be found great deptli of vegetnble 
matter, it will be important to conduct the filling 
so as to make the marsh material available as far as 
practicable, and thereby reduce the quantity. The 
soft, vegetable matter and fine mud, fully saturated 
with water, will yield laterally before the bank 
filling, and the surface of the mai'sh on each side will 
rise from the pressure of the solid earth filling, as it 
passes toward the bottom of the marsh. If the 
marsh material can be kept under the filling, instead 
of being pushed aside, it will be compressed until 
it is capable of sustaining the weight of filling ; and 
though it will be much reduced in bulk, it will be 
an unportant saving in expense. A narrow bank, 
dumped on a soft marsh, acts like a wedge, on the 
semi-aqueous material, to force it laterally, and 
displaces horizontally what it is desirable to com- 
press. To guard against this, make the base of the 
filliug wide in the commencement, and fill it evenly 
on the outer parts, keeping the centre of filling be- 
low the sides as much as convenient. According 
to the texture of the marsh, this floor of filling 
should be extended beyond the width required for 
the tilling, ten to twenty feet, and carried up as far as 
may appear necessary to prevent the marsh rising 
outside the bank, but not to snch weight as will 
break the crust of the marsh, unless the latter is 
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very soft. Tliia extension will tend to hold the 
marsh material in place, and cause it to eettle 
nndcr the filling, instead of moving it laterally, 
and thus secure the compression of the marsh 
material under the hank filling. In the process, 
care will be required to carry the outsides of filling, 
with the extension filling, forwai-d of the pressure 
on the central part, so that the soft earth will move 
from the sides toward the centre, and finally the 
central filling will compress it vertically instead of 
laterally. The compreBsion may reduce the bulk 
one half or more, but still it wiU he an important 
saving in the filling that would othei'wise he 
required in the base, and the bank will come to a 
rest much sooner than if it is so formed as to force 
the marsh material outward. The plan of spread- 
ing the bank, if the marsh is not veiy soft, and thus 
guarding against lateral movement, will reduce the 
general sinking of the hank, and in some cases will 
prevent the breaking of the crust, and save much 
expense. The engineer cannot be too cautious in 
examining by thorough soundings of the marshes 
in his way. Sometimes boring may be advan- 
tageous ; hut in general a good sounding-rod will 
enable him to judge of its character. In the haste 
that often prevails in commencing the construction 
of railways, and from the fact that marshes only 
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occur occasionally, this preliminary examination ia 
often very imperfect, and the evil is not understood 
nntil the work has made considerable progress ; the 
crust often sustaining a considerable height of bank, 
and then yielding suddenly, the bank wholly dis- 
appears, leaving only water to mark its track. At 
this stage of tlie work, if the marsh be deep and 
of considerable length, it may, and probably will 
be, the best plan to proceed at once with exten- 
sion banks on each side, eo as to aireet tlie lateral 
movement as much as possible. If they be sho'rt 
and not very deep, it will probably be best to con- 
tinue the filling as begun, which will result in build- 
ing a bank from near the foundation of tlie marsb. 

The width of embankment lias often received too 
little attention, hardly forming in some cases suiE- 
cient support, when new, for the cross sleepers, and 
the detei'ioration of a fresh-made and insufficient 
bank, by settling and the wash of rains, will re- 
quire constant repairs to maintain the track in 
operation. After allowance for settling, the top 
width of bank should extend not less than three 
feet beyond the end of cross sleepers on each aide, 
to give firm support to the track. Care should be 
taken to give an inclination on the top, from the 
centre each way, to carry the falling water quickly 
to the sides, and prevent it as much as possible 
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from sinking into the road-lied. With nine feot cross 
sleepers this gives a bank of 16 feet width, or 
about five feet outside of tke outer rail on common 
gauge, and may be considered sufficient for banks 
raised only a few feet above the natural surface. 
This width, however, is not sufficient to afford ade- 
quate protection against a ear or engine that has left 
the track from running off the bank ; nor is this 
important on low banks, not of sufficient heigbt to 
upset the engine or coach. The occurrence of rail- 
way vehicles leaving the track is comparatively 
rare ; still it does occur, and at times on an embank- 
ment, tke cai' or engine passes over tke margin 
and upsets on its slope, doing much damage to per- 
sona and property. According to the height of 
embankment and the exposure in this respect, 
attention should be given to secure reasonable 
safety. On the Hudson EJver Kailway between 
New York and Poughkeepsie,.the width established 
in the construction for the river side of the track 
was ten feet outsi(5e the outer rail. The object was 
to prevent a ear, on leaving the track, from falling 
into the river. Unless the train is propelled with 
unusual force, this is bebeved to be sufficient to 
prevent it from passing off the bank ; and after ten 
years operation on that line, I have not heard of an 
instance occun-ing over tlie ten feet margin. It is 
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obvious that this question depends on the speed 
of trains, and the curvature and condition of the 
railway and machinery. Near all bridges of con- 
Biderable height, a margin of ten feet is as little as 
can be regarded reasonably s^e ; and to give proper 
security in this respect, all banks of sufficient 
height to upset a car in passing off the track, 
should have a margin of seven feet, and if of great 
height or otherwise exposed to great hazard in this 
respect, they should have a margin of ten feet. It 
is well known that little regard is paid to this fear 
ture in our railways ; and for the most part they 
have experienced only occasional damage. Still 
serious accidents have occurred for the want of 
adequate marginal width, demanding the exercise 
of greater care in guarding by all reasonable pre- 
caution against their recurrence. The expense is 
the objection to tlus view of marginal widths, and 
in very high banks, will be considerable ; especially 
if the material for filling is not convenient ; and 
want of funds will be likely (as it has done) to 
induce the narrow and less safe margin ; but the 
instances that often occur, where material may be 
moved at moderate cost for the safe and proper 
width, should be improved to give as much safety 
as may be practicable in this respect. On railways 
of moderate traffic, where high speed is not re- 
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quired, a inargin of five feet will generally do i cry 
■well, and as traffic and apeed increase, it should te 
enlarged in a corresponding degi-ee, for all ] igh 
and hazardous banks. 

In carrying a railway through a forest of hi avy 
timber, all trees that iby falling would reach the 
track, should be felled and cleared off. The best 
method is to clear all the timber witliiu 100 f&et 
of the rail ; this distance will ordinarily protei b the 
track from the danger of falling trees, and by limn- 
ing the railway to the sun, he of great bent I i to 
the track. 
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CHAPTER VI. 



BKIDQEB AMD CULVERTS. 



TJhder this liead may be classed sueli works as 
are necessary to provide for the passage of water, 
that, by natural streams or artifleiai channels, flows 
across the railway. The term culvert is used for 
works on small streams, and bridges for large ones. 
!No exact line seems to have been settled, to deter- 
mine tlie dimensions that constitutes the extent of 
opening for a culvert, and where a bridge begins ; 
but the true culvert is usually appbed to arched 
openings not exceeding 20 feet, and covered by an 
embankment. The same style of work, however, is 
sometimes carried to openings of 30 feet, when tlie 
parapets are merely retaining walls for the em- 
bankment over the arch, and may with propriety 
be styled culverts. 

There is no mateiial for culverts eq^ual to sound, 
durable stone. In a climate of moderate temperar 
ture, good bard-burnt brick will answer very well ; 
but where severe frosts act on the structure, stone 
is much better. So far, therefore, as the formation 
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of the country will permit (and a location that 
makes Buitahle provision for drainage will usually 
permit it), there should \>e provided room for arched 
culverts. Where only a small opening of one and 
a half to two feet is required, or even two and a 
half feet, and sound blocks of durable stone can 
be had for covering, tliey may be used advanta- 
geously instead of arches. If such covering stone 
cannot be had, cast iron may be used, and is con- 
sidered second only to stone ; but if durable stone, 
and a good article of hydraulic cement can be had, 
it is best to adopt stone-work, either on the square 
form or arches, as the material may require. Witli 
Btone of fair, natural beds, laid up in the style of 
rough hammered work, in hydraulic cement, cui- 
verts may be made that will stand indefinitely. In 
this way they will be of moderate cost for work- 
manship. If tiie stone were squared and dressed 
to courses, the work would be more stable ; but 
this expense is not often necessary in railway cul- 
verta, if a bank of several feet in depth of earth 
lies on the arch, and between it and the superstruc- 
ture of the railway. Care should be taken to place 
the floor of the culvert low enough to give full 
freedom to the drainage of the water eoui-se, and if 
the foundation is of wood, so low that water will 
always covei' it. Wood will not answer for a fom' 
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datiou that ia dry a portion of the year. If liaLle 
to this eontingeney, the foundation should be of 
stone, which may be made by forming a pavement 
across between the abutment walls, as a floor for 
the water eom'se, and should be in the form of an 
inverted arch, which ia more firm in itself, and 
gi'eatly improves the supporting foundation of the 
abutments. If tlio situation docs not admit of 
timber foundationa, it will not answer to use wood 
for sheet-piKng, and stone-masonry m.u8t be substi- 
tuted. The foundations for culverts should bo per- 
fectly solid, or so aa to give adec[uate support, and 
if to support a bank of great height, formed in the 
usual mode of slope sides, care should bo taten to 
give strength of foundation in proportion to the 
pressure it ia to bear, ao that if any settlement take 
place, it may be uniform. It most generally hap- 
pens, that a good and sufBeient foundation may be 
formed on the natural ground ; tlie light and yield- 
ing surface being removed with other excavations 
req^uired to reach the necessary depth for drainage ; 
but if such is not found, bearing piles should be 
driven to such a depth aa may be recLuired to 
secure stability. The foundations of bridges and 
culverts are exposed to injury from floods, and 
ahonld be thoroughly protected in this respect. In 
all cases where the water is liable to get under the 
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fuuiidation, eheet-piling should be put down ; this 
will generally be necessary at the head of the cul- 
vert, and in some cases a course -will he required at 
about one-fourth to one-third of the distance below 
the head, which should be carried up close to the 
rear of abutment walls, or what is better, a -wing 
butti'ees of masonry in connection with and above 
this sheet-piling and projecting about three feet 
beyond tlie rear face of abutment walla, and carried 
over the crown of the ai'ch, rising about two feet 
above it, bo as to effectually cut off any water that 
might find a passage along the rear of the masonry, 
and between it and the earth filling, which is liable 
to happen when floods raise tlie water at the head 
ao as to give considerable pressure. Sheet-piling 
should be very thoroughly put down at the foot of 
the culvert, to prevent undermining by the action 
of the water as it leaves the culyert ; in many cases 
it will he best to substitute a wall at this end for the 
sheet-piling, sinking the foundation as low as cir- 
cumstances may require, to place it below the 
power of disturbance from the discharging water. 
The filling of earth next the culvert should he done 
with a view to make a water-tight connection, and 
not with sticks, stumps, stones, and earth indiscrimi- 
nately, as is too often done. The failure of culvertt 
often arises from currents of water getting under 
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tlieir foundation, finding a passage bebind the 
waHs, or from nndermining at the lower end ; 
hen-ce will be seen the importance of carefully 
attending to these details, tlie neglect of which will 
very probably be followed by tbe loss of the cnl- 
v«r,ta, and much additional damage. It is always 
well to place foundations low, especially if they do 
not rest on bearing-piles or rocTt ; by this course, all 
foundations in permanent streams, however small, 
may be covered at all times with water, thereby 
protecting any timber in the work from decay. 

It not unfrequently happens, that suitable stone 
for culverts cannot be had at reasonable expense, 
at the time the railway is in construction, and 
timber must be used until transportation by the 
railway aftbrd the means to procure it. In such 
cases, and if the stone can be procured after the 
railway is open, the timber, or small bridge, that 
may be temporarily adopted, should be made with 
sufficient opening to allow the culvert to be put in, 
and the earth filled over it, without disturbing the 
traffic of the railway, which may easily be done- 
If the foundation bo sack as to require bearing- 
piles, it will be beat to put them in before the 
timber bridge is built, as it wiU be more convenient 
to drive them before than after the , railway is iu 
operation. As soon after the railway is put in 
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npei-ation as circumstances will permit, the work 
of collecting materials and putting in tlie stone 
culverts should be proceeded with ; commencing 
with those, that from any cause may be less safe, 
and carrying forward the work as faet as economy 
will permit so as at least to secure eomj letion bcfuie 
any portion of the timber may fill 

To construct culverts ot the character hcie con 
templated, the mason-woik must be well done the 
Btone well shaped and laid m good bond and t!io 
joints full bedded in hydraulic mcrtar If tlie en 
gineer is careless on this point, the work w ill pi iba 
bly be poor. A mason is very apt to devote lus 
attention mainly to the outside face of his work, 
leaving the interior poorly bonded, and the mortar 
joints not half filled, and as far as filled, done with 
untempered mortar of inferior materials. It is not 
difiieult to find samples of pretended mason-woi'k 
that offer no good reason for substituting it for tim- 
ber-work. In such cases the engineer is at fault, 
and not the principle of stone culverts. There is 
very small comparative difference in the expense of 
good and poor masonry, and the engmeer who 
allows the latter, cannot be justified on professional 
or any other grounds. 

Care should be taken in filling a bank over a 
culvert, to load it equally on each side ; where it is 
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done by a head bank, as is usual wlien the material 
is brought on by a railway, there is great danger 
of pushing the culvert out of form; if counterweight 
be not brought to support it. 

There have been many instances of failure in 
railway culverts, and this has led some persons to 
suppose they are unsafe, and tliat it is better to 
adopt timber bridges. It can hardly be said that this 
substitute more rarely fails than culverts of stone. 
That there has been a good deal of failure iu both 
is beyond question. But I have rarely known a 
well built culvert, with suffleieut water-way, to fail, 
though instances have occurred where the water, 
during floods, has risen at the head from ten to fifteen 
feet high. The real 'difficulty is, that the culverts of 
late years have been to a great extent poorly built, 
imperfectly founded and protected, and often of ina- 
dequate dimensions for water-way, A stone culvert, 
like any work of human hands, may fail without 
fault, but well-built atone culverts are works of per- 
manent and reliable character — more safe for the pas- 
sage of trains, and almost free from expense of 
repairs ; but if the railway company have not the 
skill necessary in their employment to construct 
them properly, it will be better for them to procure 
it, and not trust works of this irsiportance to incom- 
petent men. 
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In this coiintiy bridges are mostly constructed of 
■wood ; in England, brick is very extensively used, 
and in that mild climate may answer a good piir- 
pose. So long as bricks continue durable, they give 
similar stability to stone ; but in tiie northern States 
of our country they cannot be recommended. In 
any situation where good building stone may be 
had, it admits a cheaper structure than brick ; it 
lias fewer joints and is less exposed to fracture. 
Timber is generally used for its cheapness, and the 
facility it affords for rapid construction. Such 
bridges are sometimes constructed with stone abut- 
ments and piers, but often with frame-work of the 
same materials. It cannot be denied that in many 
cases in this conntiy, considerations of expense 
absolutely control this question, and leave the engi- 
neer no choice. It is nevertheless a matter of im- 
poi'tance, both in regard to the permanent economy 
of a railway, and of its safety in use. Timber has 
only a moderate degree of durability, when exposed 
to the vicissitudes of our climate ; and efforts for its 
preservation in bridges in this country have not 
been attended with any great succe^. Housing 
has proved very useful for bridges on common 
roads, but the danger of destruction from lire by 
locomotive engines renders this form of security 
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on railways less desirable. If a bridge is covered, 
the iiiaide that is exposed to fire from the engines 
should be kept well covered with a wash of lime 
and salt, as a protection of much valne against fire. 
Covering tlie top with a decking has proved of 
doubtful utility, and many are now left to the 
free action of tlie elements. 

The length of time timber will last in a bridge, 
especially an open one, is quite uncertain, and there 
is danger tliat it will be trusted too long for safety. 
The first decay will be in the joints of framing, and 
in the interior of the scantling ; this may be to a 
serious extent, while all exposed to observation 
appeai-a sound and safe. The traveller on the rail- 
way cannot examine the bridge — he must depend 
on the railway agent, under the proprietary interest 
in the cLuestion ; and the agent may be satisfied with 
the exterior, or from other cause neglect the proper 
examination, until some train falls through, when it 
will be sadly certain that it should not have been 
trusted bo long. I have seen the record of four 
serious disasters the past year from the giving way 
of bridges, causing the loss of fifteen lives, and 
injuring forty-seven persons. Others less serious to 
life have been attended with great loss of property. 
The present year (1859) will not be less disastrous, 
judging from its history thus far. 
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A large portion of the bridging tliat has been 
built with timber spans, might be made with atone 
arches not exceeding forty feet span, and many of 
these with less span. Where abutments of stone 
are made, as retaining walls for the bank, and to 
support the timber span, in such situations as allow 
sufficient height for arching with stone, it will often 
be found that stone arches may be erected with 
small additional expense over the wooden structure, 
resting on stone abutments and piers. Arches for 
this purpose may he substantially made with a good 
qualify of building stone and hydraulic cement at a 
moderate cost. Dressing stone to courses is not gene- 
rally necessary for the permanence or stability of the 
work. Arches of unhewn stone, with proper span- 
drels, have been successfully built of seventy-five feet 
fipan, with rise of one-quarter, for the use of common 
roads. I would not recommend going to this extent 
without dressing the stone for a railway bridge, but 
there is not the least difficulty in carrying them to 
fifty feet with one-quarter to one-third rise accordmg 
to quality of stone. When materials can be had that 
are suitable for abutments and piers, they can gene- 
rally be found sufficient for the sheeting of an arcli. 
In mating arclies of unhewn stone, a common error 
should be avoided-— namely, dressing the ring or 
heading courses ; which not settling witli the rest of 
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the areli, ie very likely, in arches of considerable 
size, to split oif and sepwate from the main body. 
This is mostly done for appearance, and is sadly at 
the expense of stability. The heading should be of 
the same workmanship as the body of the arch, giv- 
ing it no more care than would be given to the face 
of an undressed wall. 

There are comparatively few situations where 
arches of more than 50 feet are reqnired, to provide 
sufficient opening for the water-way. If one arch 
is not enough, two or more may be provided. 
Small arches are leas expensive for the span they 
provide than large ones ; and hence it is often bet- 
ter to make two arches of equal aggregate span than 
one, to provide a given opening; and they require 
less height. The size of the opening for water-way 
will depend much on the exposure to obstruction 
from di'ift-wood or ice ; and it will require careful 
observation to settle this on a safe basis. It is not 
often serious on small streams ; but for large streams, 
exposed to heavy floating ice and drift-wood, the 
safety of the structure will depend materially on 
the proper disposition of this question. The open- 
ing that may be necessary to give free passage to 
the water, is the first question to be considered in 
planning a bridge or a culvert. It shoold be suf- 
cient to pass any floating substance likely to be 
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broaght by the current to the bridge, Ou tliis poiat 
it is best to err on the safe side, in order to be pre- 
pared for that great flood, more weighty than any 
previously known by the " oldest inhabitant." A 
water-way barely adequate to pass a flood will 
severely try the foundation ; and it should he kept 
in view, that occasionally- — -perhaps once in a quar- 
ter, or half a century — streams of water are swollen 
mnch beyond ordinary floods, and sweep off what 
had been regarded as well tried and safe. The 
water-way may require two or more spans to pro- 
vide Buf&cient flow, but each should be wide enough 
to allow any ice or drift-wood that the stream may 
bring down to pass through freely, so as not to dam 
up and obstruct the flow of water. In regard to 
ice, if the stream directly above the bridge is rapid, 
the ice will be broken into small pieces, and pass 
off with little hazard of forming a dam at the 
bridge; or if it be very crooked and sluggish, the 
ice will be held in its original position, until it 
becomes too weak to cause much obfitruction in 
passing the bridge. There are comparatively few 
streams that would not be safely secured against ice 
or drift-wood forming a dam, by spans of 60 or 60 
feet; and if more is required to give suflicient 
vfater-way, the number of spans can be increased 
accordingly. If larger openings than 60 feet are 
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required, and there be sufficient height, stone hridgea 
may be advantageously erected, but will recLiiire 
more expensive workmanship and materials, 

The remarbs in relation to the masonry of cul- 
verts are applicable to that required for bridges. 
FoT bridges of nnhewn stone, the stone should be 
largei- in proportion to the magnitude of the walls 
and tlie pressure they may be required to sustain. 
The judgment and experience of the engineer must 
decide, as to the pressure from the height or span 
of the work required, bow far he may witli safety 
adopt rough or unhewn stone-work. So far as this 
can be done, it will be much more economical than 
hewn stone ; and, as before remarked, it will be 
found in general that by far the greatest proportion 
of bridges may be constructed of unhewn stone, 
without sacrifice of any material stability. It 
sometimes happens that the stone quarries that must 
be resorted to will furnish stone in such shape, that 
it is little more expensive to make regular courses 
roughly hewn than rubble-work, and in such cases 
it will be advisable to form courses of uniform thick- 
ness of stone for the more important features of 
the work. 

Stoiie arch bridges require more height, or space 
below the grade level, than timber ; and it is to ba 
considered whether or not this can be obtained 
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witliout too much sacrifice in the cost of grading. 
It sometimes oectirs that the formation of the ap- 
proaching country, on which the liue of railway is 
laid, is low in comparison with the hed of the valley 
or sti-eam over which the bridge is required to he 
made, and the most favorable grade for the ap- 
proach does not give space for the stream in time 
of floods under the bridge ; and the expense of rais- 
ing the grade will sometimes so control this ques- 
tion, as to lead to tlie adoption of timber or iron for 
tlie want of room for arching. Tlie grade should be 
high enough to be beyond the reach of all floods in 
the stream, and a few feet additional is all that is 
necessary for arches of small span ; and when tliis 
can be obtained at moderate additional cost for the 
filling, arches of stone sho.ald be provided for. In 
examining the circumstances of grade with a view 
of ascertaining what room may be had for arching 
the bridge or culvert, it will be kept in mind, that 
raising the grade will improve the facilities for 
drainage, a matter never to be lost sight of in the 
construction of a railway, and will always justify 
some expense to improve it, even when otherwise 
fair. 

It must be conceded, however, that there are 
situations, where a railway passes over a flat coun- 
try, with shallow valleys for its streams, where 
5* 
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timler 01" iron must be used for the spaces or spans 
between the abutments and piers, for the want of 
room to put in arches of stone ; but the eases are 
not comparatiyely numerous in which this may not 
be avoided by a j udieious management of the grade 
lines. Cheap construction in the outset will call 
for low grades in a flat country, but the tme and 
permanent interest of the work recLuiree them to be 
higher than they generally are, both in relation to 
passing streams with safety, and to give effective 
drainage. Low grades, and con8e<];uent imperfect 
drainage, have been a very prevalent error on the 
railway constmctiois of this country. The engi- 
neer should keep this in view, and avoid tlie error. 

If stone for bridges is not to be had on the line 
of railway, then the remarks in relation to culverts 
in this respect will be applicable to bridges, namely, 
the foundations prepared, and the temporary timber 
structure so constructed, that when materials can 
be bivjught on, etone-work may be erected without 
disturbing the operations of the railway. 

Wlen therehas not been space enough for arches of 
stone, as before observed, timber has generally been 
substituted ; but this is not indispensable, as beams 
of wrought iron may be constructed for supports 
between and resting on the stone abutments and 
piers ; and if the span is not to exceed 50 or 60 
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feet, will not "be very expensive. Such beams 
should be strong enough for the service without 
couiiter-supports, in the manner of a simple beam. 
Make two beams of boiler-plate iron, one for each 
side of the track, and by rods from them support 
the cross-beams on which the rails of the track lie. 
The cro6S-beam may be of iron, and no timber used 
in the structure, except for the stj-inger on which 
the rails are laid. Such a structure ■will be free 
from the objection that arises from tlie expansion 
and contraction of iron, as the action of the tempe- 
rature does not change its character for support, 
and may easily be provided for.' For a short span, 
not exceeding 40, or perhaps 50 feet, a single sheet 
of iron, with flange pieces at top and bottom to give 
lateral stiflhess, and secured with angle iron, may 
be made. If the span is greater than 40 or 50 feet, 
the beam should be cellular, having two upright 
sides, and connected at the top and bottom with 
plates secured with angle hon. The depth of beam 
sliould be about one-tenth of the span, and the 
breadth about one-sixth of the height. This would 
be a tubular beam, to which the cross-beams would 
be attaclied as above described. It has the same 
principle as the tubular bridge ; it is equally firm 
ibr su]iport, but the span must not be carried too 
far, or beyond its means of lateral stiffness. The 
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objection to this plan is, that the solid sheets hi the 
side plates contain an unnecessaiy amount of mate- 
rial. "With sufficient etrengtli in the upper and 
lower eliord, all that is wanted between them la 
what will be sufficient to hold them firmly in posi- 
tion, and this may he secured hy a system of brac- 
ing requiring much less material than the side 
sheets. It is however a ques'iion, if the extra 
workmanship in tho bracing will not require greater 
expense than can be saved in the material of the 
tube, as is claimed by Mr. Eobert Stephenson. 
Mr. S. must be regarded as high authority on this 
point, and should not be disregarded without 
careful experiments that might demonstrate tlie 
economy of a modification. There have been some 
experiments on the plan of connecting the upper 
and lower chords by bracing, on the New Tork 
Central Kailway; which, so far as I have been abls 
to learn, has satisfactorily stood the service of trains 
for some time ; hut I do not know M'hat difference 
there has been in the expense as compared with 
full sheeted sides. 

Kailways must occasionally be carried across 
large rivers, that demand works of a different 
character from what has heen contemplated in the 
preceding remarks. In some cases, circumstances 
render it necessary to malie a greater span than 
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could well be made by stone arching. Timber lias 
been mostly used for such cases in tbis country. 
In England, the tubnlar -wrouglit-iron bridge haa 
been used for tbe greatest spans; and tbe Grand 
Trunk company adopt this for their bridge at 
Montreal, over the St. Lawrence Kiver, and for 
many smaller bridges on their line. The latter 
plan is, no doubt, substantia and good, but has the 
objection of being expensive. The wire suspension 
bridge has been adopted to a limited extent in this 
country for railway purposes ; as at Niagara Falls. 
An iron truss bridge, invented and patented by 
Mr, Pink, an engineer of the Baltimore and Ohio 
Itailway, has been several years in use on that line, 
and IB spoken of favorably ; I have seen a copy of 
the plan and specifications, and tliink it the best for 
an iron truss that I have seen. It has a very satis- 
factory arrangement to provide for the unequal 
expansion and contraction of large and small pieces 
of iron, whereby the diii'erent stages in time of 
change in large and small bars, and of cast and 
wrought iron, are equalized by an adjusting 
motion. 

The suspension plan cannot be considered as 
favorable for railway use as the rigid plan, and the 
former will not probably be adopted, except for 
large openings in situations that do not admit of 
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division by piers, as the one at Niagara Palls. 
Where there are reasonable facilities to found piers, 
and eircumstanees do not admit of stone arches, 
iron in some form may be advantageously adopted. 
In considering any plan for an iron truss it is indis- 
pensable to 6ee that provision is made for the 
unequal expansion, and contraction by ebanges of 
temperature : wrought iron and east iron do not 
wort equally, and the large and small bars will 
require different spaces of time to reach their limit 
of change by the same degree of temperature. 
This, as before remarked, seems to be well provided 
for ill Fink's plan, and which is certainly very 
ingenious. But tlie open tube has the advantage 
of not needing any such provision, the metal being 
of uniform kind and thickness, its variation in 
length is all that requires attention, and for this it 
simply rests on rollers ; and being simple in con- 
struction, will be likely to obtain preference 
when iron bridges of large span are wanted. Iron 
need in bridges should be carefully and well cov- 
ered with paint to protect it from oxidation; and 
this should be watched, and renewed as it wears ofl 
by the action of the weather. 

Pile bridges are sometimes used ; but they 
cannot be recommended, and should only be 
adopted as a temporary expedient, to hasten the 
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opening of tlie railway, after which they sbiiuld be 
1 by more substantial and durable struc- 



Tiie obecrying railway traveller cannot fail to 
see, that, as a general thing, our railway bridges 
are fai' short of the stability necessary to their 
safety and the true economy of such works. The 
rapid demand for railway accommodation, and 
the limited means at command for construction, 
have doubtless led to the erection of temporary 
and perishable structures. But these should give 
place to those of a more substantial and durable 
character as fast as circumstances permit. It is 
not to be supposed that timber bridges can, in all 
cases, in the construction of a railway, be dispensed 
with. Circumstances of a controlling nature will 
oflen render tliem expedient ; and all the engineei 
can do, is to so plan and prepare his work, that this 
penshable material, unsafe from fire and ordinary 
decay, may at the earliest period give place to 
dm'ahle strnetures, that will be safe for travellers, 
and best promote the interest of the proprietors. 

At this time there are numerous timber bi'idges 
on our railways, and many of them have stood as 
long as they should be trusted ; and it is ignite time 
they were replaced by stone or iron — the most suit- 
able, if not the only suitable materials for such piir- 
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poses. These wooden tridges are dreaded by all 
passengers, wlio are aware of the imeerfaiiiLy of 
their strength, and the danger of their failure under 
an exterior appearance of soundness, when, in fact, 
they are rotten at heart. If those whose business it 
is to know, aa'e often mistaken as to their condition, 
how shall passengers understand if, or not, they are 
safe ! But they are sometimes used, when those in 
charge know that they are not only hazarding the 
property of the company, but tlie lives of the pas- 
sengers. It is hoped and believed the latter fault 
is not often practised ; hnfc whether from error in 
knowledge, or lack of fidelity, the hazard is the 
same. It will properly be said, there is no excuse 
for this ; the man in charge should be competent 
and faithful. Now, men ape men, and the true 
way is to construct works of such great importance, 
as far as practicable, in a manner that will need the 
least possible watching. 
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The more prevalent practice in tliis country is to 
mate the highway crossings on a level with the rail 
track — ^bridges being the exception and not the 
rule ; while in England, a level crossing is rarely 
seen ; and where they do occur, gates made of 
strong bai'S of scantling are put up, and so arranged 
as to close the highway when tlie track is open, 
and vice versd, so that no passing can occur on 
both at the same time. The highway is usually 
kept open ; and when a train approaches, the man 
that tends the crossing shuts the highway and opens 
the track until the train has passed, I do not re- 
collect seeing tliis gate arrangement at crossings in 
this country, except at some of the railway cross- 
ings in the streets of Boston. 

There are many Bituations in which a bridge to 
pass a highway over a railway track would be very 
expensive, and this is a strong reason for the level 
crossing ; and in some situations near stations tliere 
would he inconvenience in the approaches to the 
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railway. That Mgliways ehouM pasa over or under 
a railway, where circumBtances permit it, no one 
will question. Tlie level method of crossing has 
caused much personal injury, the loss of many 
lives, and many persons maimed for life, and much 
damage to property. It is therefore incumbent on 
the engineer to consider 'well every facility the lo- 
cation presents, of guarding against the necessity 
of a level crossing, especially where there may be 
obstruction, preventing a good range of sight. 
This subject is of sufficient importance to justify 
some modification of grade or line, if by that means 
a highway may be passed by a bridge. There are 
situations that favor bridging over or under; in 
some cases, the route of the highway may he 
changed, so as to permit bridging without serious 
expense. To raise an embankment to the elevation 
required to pass over a railway, sometimes inter- 
feres with other avenues or objects to such a de- 
gree, that it cannot well be done ; but if there be 
nothing of this kind, and the expense of raising the 
bank for landing the highway over the railway be 
the only objection, the case should be very un- 
favorable to warrant a level crossing. The objec- 
tion to merely an elevation of the highway as in- 
juring the public accommodation for travel, is by 
no means worthy of being placed against the bene- 
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fits the travellers on the public road will feel, in tlie 
safety from collision tliat will be secured by the 
bridge. If a level crossing must be adopted, the 
guard gate aliould also be adopted to prevent col- 
lisions ; especially if there be not a good view by 
which parties on the railway or the highway may 
readily see each other. 

The same reasoning, in a modified sense, holds in 
relation to farm-road crossings. Serious accidents 
have occurred at these when made on the level of 
the rail. As they are numerous, and less import- 
ant than highways, they are more generally made 
level ; but, so far as reasonably practicable, it is 
better to adopl bridges for these. I am well aware 
this subject has received very little of the considerar 
tion due to its importance, and that the expense of 
the methods recommended will be regarded a para- 
mount objection, except in quite easy cases. If all 
the damage the level crossings have cost could be 
collected together, I am sure it would show, that 
as a mere question of economy the practice 
should be less common. In addition to this, there 
are the uncertainty and consequent ansiely that 
must be experienced by the managers and on the 
part of travellers, especially if trains are run at high 
speed. 

To the guard gate it will be objected, that it will 
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involve the expense of an attendant keeper, more 
or less of the time. Doubtless it will involve this 
current expense ; hut it will save life, and prevent 
damage to the railway proprietors, that will eventu- 
ally be equivalent to the extra cost. The expense 
of a guard gate-feeeper is a legitimate considera- 
tion to be weighed in favor of a bridge. 

In this, as in all matters relating to railway man- 
agement, there should be a careful consideration of 
the means that may relieve the chances of accident. 
It is not sufficient that it is some man's duty te- 
watch and prevent apprehended danger ; for men 
supposed to be careful, and who for some time may 
be so, yet from the daily routine of a specific duty, 
are liable to become hstless, and however we may 
complain of their neglect of duty at the important 
time, the mischief is done. No doubt, some men 
are more negligent than others, and the most rigid 
scrutiny should be exercised in iheir employment 
and supervision ; but men will be men, and as in- 
fallibility is not to be expected, the works of a rail- 
way shbuld be arranged, as far as reasonably prac- 
ticable, so as to avoid the necessity of special watch- 
ing. There wiU be ample field for this duty, after 
the works are aiTanged in the most favorable man- 
ner. 
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CHAPTER 7ni. 

LLASTING TEAC 



There are two objects to be secured by ballast; 
first, a material ttiat by Its open, porous eliaraoter, 
will allow falling water to pass off freely, and pre- 
vent hearmg by frost ; and, second, by its hardness 
and firmness in all states of weatber, to sustain the 
action of trains, so as to prevent, as much as possi- 
ble, the derangement of the track. If these condi- 
tions are secured, ali otliers will be essentially pro- 
vided for, so far as depends on ballast. In districts 
aboanding with clean gravel and sharp sandy soil, 
a good material for ballast is easily procured, and 
may be pnt on at the time of grading the railway. 
But it more generally happens, that suitable mate- 
rial for ballast cannot he had in snfBciently close 
proximity to allow profitable hauling by teams, and 
it will be necessary to haul it by trains on the track. 
Tills may be done by laying the track on sub-grade, 
or on the base that is designed for foundation of 
ballast ; it should be done with care, so m not to 
bend or otherwise injure the rails. Where circum- 
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etances permit, it is best to put down the ballast 
before the track ia laid ; but if proper care is used, 
no great objection exists to laying on sub-grade, 
and is most economical if a track is required to be 
made for its transport. 

Tlie quantity of ballast required will depend 
mucli on the material on whicli it rests, and the 
depth penetrated by frost; and will range from one 
to two and a half feet. If there be any difference 
in tlie quality of the ballast pit, the most clean, 
open and hard should be placed in the cuttings ; 
tlie inferior on the banks, where settlement will be 
likely to demand an extra quantity, and wbero tlie 
drainage is more perfect tlian it can be in cuttings. 
With a well drained road-bed, fifteen to eighteen 
inches of good ballast will, in moat eases, be snfS- 
cient. 

In many locations, ballasting material is only 
found at a few points on the line of railway, and 
requires a long transjiortation for sach a pui-pose ; 
and sometimes it can only be had by constructing 
more or less of temporary railway to reach it. This 
has often led to a postponement of ballasting, and 
the railway has been opened for use without it. In 
each eases, the rails are pretty certain to be more 
or less damaged, if the track be run iu this condi- 
tion for any considerable length of time If iu the 
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course of constnietion it appear probable tbat aiicb 
plan must be pursued, the rolling stock necessary 
to operate the railway before ballasting can be done, 
sLould be as ligbt as will reasonably answer for the 
work to be done. Tlie ligbt stock proci^red for 
snch purpose need not be l(Kt, or tbrown aside after 
the railway is in condition to bear a heavier class, 
as there will always be found sufficient business to 
employ this light machinery advantageously. It is 
obviously of great importance tbat, under tliese cir- 
cumstances, tlie drainage should be most thoroughly 
done. There are many soils, that if well drained 
would bear the track and sustain a considerable 
traffic, conducted with light machinery and mode- 
rate speed. But to dispense with or defer ballast, 
can only be tolerated under the pressure of urgent 
necessity, especially for a liberal traffic. 

Glean gravel and sand are the best materials for 
ballast. Broken stone is very good — -it makes the 
most durable ballast, and has the least tendency to 
make dust ; but is not so favorable for the dura- 
bility of the rail, or rolling machinery, Formerly 
it was considered the ouly suitable ballast, and is 
stiQ used to a considerable extent whore suitable 
gravel cannot be had. Stone, for such a purpose, 
should be broken so that any piece will pass a two- 
inch ring. The quality of stone to be preferred, is 
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a rather friaUe, hard, silicioiis kind, rather than a 
more solid and unyielding quality, as it favors tJie 
elasticity desirable in a rail track. It seems a con- 
tradiction to require solidity, and at the same 
time elasticity; but experience h^ shown there 
may he too much solidity ; traction, or adjustment of 
track may he improved by it, but the rail and roll- 
ing machinery in high speed are too severely acted 
on, and hence a compromise has to he sought, and 
experience has settled on gravel and sharp sand as 
moat beneficially securing the respective objects. In 
England, brick clay has been burned for this pur- 
pose, and is said to answer very well ; and where 
suitable clay is found, and coal or wood can be had 
at moderate cost, it may he advantageously used in 
this country, where the usual material caimot be 
had. 

The width of ballasting should he sucli as to give 
a good support to the cross sleepers, and prevent 
them from moving laterally, and if it is intended 
to give the track a good margin for safety on 
embankments, the ballast should be full width. In 
cuttings, it is not necessary to extend more than 
one and a half to two feet beyond the ends of the 
cross sleepers ; no more width being wanted than 
necessary to protect tlie sleepers from lateral move- 
ment, and except in sharp curves they are rarely 
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known to move, if the ballast on tlie top extends so 
as to cover the ends of the sleepers, and elopes off 
to one and a half feet beyond. 

Ballast is necessary on all soils that do not of 
themselves constitute a good ballast: it is necessary 
in rock, to give the degree of elasticity found to be 
i.ecessary on a rail tracfe. On a soft base it is a 
good plan to lay a course of broken stone, and 
complete the ballast with gravel. The injurious 
effect of too great solidity in the support of t!ie 
rail has been alluded to, and this is strongly mani- 
fest where the road-bed is made solid by frost. 
The effect of frost is in a measure counteracted 
by good ballast, as there is more elasticity in a 
free, porous ballast than in a retentive soil when 
i'mzen. 
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CHAPTEE IX. 



SLEEFEES 



It was for^Zi'erly regarded necessary to tlie proper 
etability of a railway, that it should bo laid on 
stone blocks resting on a bed of broken stone. 
This plan gave great firmness to the strncture, and 
easy Iraction to the machinery ; but as speed came 
to be increased, it was found to operate severely on 
the rails and rolling stock, and has given place to 
timber sleepers. Some experiments have been 
made in England on east iron as a substitute, but 
ji9 yet very little has been done toward displacing 
timber. The elasticity of timber increases the trac- 
tile force required to haul a train ; but this elasticity 
is too important to be diaregai'ded, if high speed is 
to be maintained ; this circumstance, together with 
the facility with which timber can be nsed, gives it 
a great advantage for this purpose, and notwith- 
fetanding the objection from its liability to eai'ly 
decay, it will probably be used for a long time to 
come. 

As rails are laid in this country, resting their 
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web base directly on the sleeper, witliout fclie inter- 
vention of a chair, except at the joints, it is de- 
sirable the wood should he hard, to prevent the 
rail from sinking into the sleeper. What are 
termed soft woods, wiU not long sustain this ser- 
vice ; and what is wanted in a sleeper is, durahihty 
with Buffieient density to bear the action of the 
rail. The kind of sleeper most generally preferred 
in this country is white oak. Chestnut and Chest- 
nut oak are good timbei's. locust and red cedar, 
though not as hard as oak, from their great durabi- 
lity and fair density, make good sleepers, and if the 
weight of machinery is not too great, would be 
the most valuable kinds ; but these timbers do not 
abound, and can rarely be obtained at suitable 
cost. Ked elm makes a good sleeper, hard and 
durable, scarcely inferior to white oak. Elack 
cherry and black walnut answer very well. Other 
kinds liave been used. The engineer will most 
generally be compelled to use, in original construc- 
tion, the timber that can be obtained not very 
remote from the line of railway, and should take 
the best that may be had. 

In England, and in Europe generally, timber is 
much more expensive than in this country, which 
has led to various methods for preserving it from 
decay ; and from the best information I have 
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obtained, tiiey liave succeeded in giving the sleep- 
ers about double their natural durability. This is 
a very impoi-tant point for them, where the renewal 
is attended with heavy expense. The cost of the 
preserving process is variously stated for the diffe- 
rent methods, from ten to twenty-five cents per 
sleeper, and shows an important saving secured by 
the increased durability. The cost of sleepers in 
England may be taken at not less than one dollar 
each, and therefore the object of preservation is 
much gj-eater than in this country. Timber, how- 
ever, is becoming dearer with us,and attention will 
soon be, if not already in some parts, demanded 
for its preservation. On the methods that have been 
adopted to increase the durability of timber, much 
information is given in the work before quoted, 
" Colburn and Holly on European Hallways." 

Sleepers should be well seasoned before they are 
laid down, in order to obtain the greatest natural 
durability, and to hold the spike well that secures 
the rail. Green white oak is very unfavorable ; it 
will, in a short time, so corrode the spike that it 
may easily be drawn. If care is taken, as the 
sleepers are got out, to pile them properly, a good 
degree of seasoning may generally be secured 
before they are required for the track ; this should 
not be neglected, though 1 think it often is. 
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The most usual method of getting out sleepoi's 
18 to hew two sides parallel and leave the otliere 
round, or in their natural state; this makes the best 
sleepers used in this country. Sometimes the tark 
is removed from the uiihewed parts, which im- 
proves their durability. They are sometimes sawed 
or split out of large timber, but these are not so good 
or convenient for adjustment of ti'aek as the flatted 
sides. The English mode of sawing is better than 
ours ; the sleeper is first sawed in a square for two, 
and then sawed diagonally, so as to prodiice two tri- 
angular sleepers ; and beinglaid with the large angle 
down, they are easily adjusted. The width of the 
flatted sleeper should be considered the heart, or ex- 
elusive of the sap of the wood, as the latter will soon 
decay and should not be relied on for the support 
of the rail. The timber being hewed only on two 
sides, it should be reasonably straight, so as to give 
steady and firm support to the rails. 

Tor the ordinary gauge of track, sleepere have 
usually been from seven to eight, and sometimes 
nine feet long. The latter seems most suitable, as 
giving an equal support each side of the rail ; but I 
have known very good tracks well and easily main- 
tained with sleepers eight feet long. The usual length 
of rail is eighteen feet ; a joint sleeper ten inches wide 
and ten feet long, with seven intermediate sleepers 
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eight feet long, with a minimum width of eeven 
inches, and six and a half inches thick, makes a 
good support. A minimum of seven inches 'will 
give an average of eight inches in width, and 
should he laid bo as to give, as near as may he, a 
uniform support to the rails. This number and size 
of sleeper makes them as close as is convenient for 
repairs. The Goshen line of the Michigan Southern 
and Northern Indiana Railway was laid on this 
plan of sleepers, and under a high rate of speed, 
proved very satisfactory, and may he considered a 
good basis for a first-class railway. Tor branch 
lines, and railways designed for a moderate traffic 
and moderate speed, the cross sleepers may be pro-' 
portionably reduced in size. 

Sleepers are in some cases laid on longitudinal 
sills, but, except on soft ground, and where the 
railway is to be put in operation without ballast, 
they are worse than useless. In a few eases, where 
it is important to spread the bearing of the track 
over a marshy or otlier spongy foundation, they 
may he necessary. At this time they are rarely 
adopted. 

To some extent, timber stringers have been laid 
on the sleepers, and the rail laid on the sti'inger; 
on this plan the sleepers are laid further apart. 
This ie not so convenient a method for adjustment, 
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as tl:at of lajing the rail in the usual way. directly 
on the sleeper ; it increases the perishable part of the 
superatrueturo, and is now rai'ely seen in this conn- 
try. I do not think it has advantages to counter- 
balance the objections, except where a very light 
rail is adopted for a small specific traf&c ; and even 
in this ea?e, if timber is not very cheap, it is be- 
lieved a light T rail on cross sleepers is the better 
plan ; and for a railway of good general traffic, 
there does not appeal- room to doubt the superiority 
of the usnai practice. 
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AIK8 AHD SPIKES 



In this country, chairs ai-e used only at the jointa 
01' ends of rail. In England, they use a chair at 
every sleeper. Tliis requires for the American rail 
a broad, flat hottom, or web-footed base, to give 
the requisite hearing surface on the sleeper, to pre- 
vent the rail cutting into it ; whereas the English 
rail is the same, or nearly the same form on the top 
and bottom, and is wholly supported by the chair. 
A chair on each sleeper gives gi-eater facility in 
furnishing a broad bearing on the sleeper, and 
allows softer wood to be used ; for the chair may 
be broad, and the action on the rail will not 
BO soon cut into tlie sleeper. Kails are sometimes 
laid without chairs at the joints, depending wholly 
on the spike to keep them in place^a plan that 
cannot be recommended. The chair at the joint ia 
necessary to hold the ends of the rails firmly in 
place, and cannot with prudence be dispensed with, 
unless the fishing joint be used. 

A great variety of patterns for chairs, hotli of 
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cast aiiii wrought iron, has been used, some with 
wooden keys and some without. Of late, the most 
usual chair has been some form of wroiight iron 
without keys. A wood key saves the expense of 
close fitting. It is hardly possible to obtaiu so close 
work, between the manufacturer of rails and of 
chairs, that there will not, in many cases, be more 
or less work required to make a good joint, or one 
that will be reasonably close ; and no care will make 
the track so good and free from rattling sound as 
may be secured by a wood key. "Wrought iron 
cliairs are the most safe, but, in order to economize 
their weight, so as to bring them near the cost of 
cast iron, they have often been made too light to 
be as good as they may be made without wood 
keys, and I have never seen one with a key. To 
make wrought iron chairs to receive a key, would 
mate them stiU more expensive. It ia not so easy 
to give the proper form of chair to receive a key 
in wrought, as in cast iron. Though a key would , 
add to the safety, and take away the rattling sound 
of a track laid without, still there can be no doubt 
that a wrought iron chair of the most approved 
pattern, well laid, holds the rails very firmly to- 
gether, and makes a good track. What is now 
wanted is a chair in some form that will take the 
bearing of the wheel, and prevent its dropping at 
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the point of the rail when it is opened by contrac- 
tion, or drawn out of place, and so prevent a blow 
that batters down the ends of the rails. This would 
considerably increase the expense of the chair, but 
would serve a very important purpose in preserving 
the ends of the rails. This feature will be further 
considered in the discussion of rails. 

On the subject of spikes, little need be said. The 
form of rail generally adopted in this country re- 
quires the brad, or hook-headed spike. The form 
is well understood, and they will require to be made 
of the best quality of iron. They are usually from 
half an inch to five-eighths of an inch square, and 
four and a half to five inches long, clear of the 
head ; which is quite suificient for hard wood 
sleepers. Two spikes are required for each rail at 
each sleeper, and two extra at the joint will be re- 
quired to make a good tract. Pewer are sometimes 
used, and may answer for railways of light traffic 
and modej-ate speed. 
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The first form of rail used in this couiitiy, consisted 
m a timber stringer, on which a flat bar of iron was 
laid ; the ii'on bar forming the rail track for the 
wlieel, and the timber the supporting material. 
Though now generally out of use, this liind of rail- 
way has done much service in this country, in a 
very economical way ; and paid the proprietors, in 
several cases, the best dividends, and, in fact, bet- 
ter than when subsequently laid in a more perfect 
and substantial manner. "With suitable machinory_ 
and worliing at a moderate speed, such rails may do 
a profitable work ; but tliey cannot be recommended 
at this day for the service that is now required by 
general traffic on railways. Vor sliort railways, 
doing a mineral traffic, or for short branches, there 
may be situations where they could be advantage- 
ously used ; and, in fact, some are still in use. Tlie 
wear on the iron is very light ; doubtless owing to 
the elasticity of the timber on which it rests, and 
the light machinery generally used on them. It has 
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been stated that the timber stringer has been and 
Btill is used for a heavy iron rail in some cases. The 
longitudinal timber, as it is termed, being adopted 
for its advantage in gi^'ing a more uniform support 
to the rails ; but the practice is limited, and rails 
ai'e now generally made, for railways of general 
traffic, to rest directly on the cross sleepers. 

The difterence in the general methods of support 
between the English and American railways has 
been noticed. The railways on the continent of 
Europe have adopted, to some extent, the American 
plan, but for the most part, I think, they have the 
English. The former hae the advantage of simpli- 
city and ready adjustment; the latter, that of in- 
creased means to enlarge the bearing on the sleep- 
ers ; and it has been urged as a further advantage, 
that they admit the form of top and bottom of rail 
to be alike, so that when the top is too much worn 
for use, they can be reversed and the wear of the 
two heads obtained from one raU, This is certainly 
a plausible consideration ; but for some reason it 
does not appear to be much practised, the greater part 
of English and continental rails on this plan of sup- 
ports do not have the top and bottom exactly alike ; 
from which it would appear that this is not gene- 
rally regarded of material importance. The Ame- 
rican rail was invented by the late Kobcrt L. Ste- 
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vens, of New York, and first used on the Oamden 
and Amboy Eailway. On its first introduction 
(about 1830) it was regarded of doubtful utility : it 
being apprehended the brad-head spike would not 
secure it against lateral thrust, and if it did, the 
rail would fail in the waist. These apprehensions 
have been dissipated by very general experience, 
and they are at this time ahnost wholly used in this 
country. Manufacturers do not like them so well, 
on account of the difBculty in forming the thin, 
broad, web base, wiiich is not as easily done as the 
more compact and rounded fonn given to a rail 
tliat depends on chairs for support. The American 
rail in dispensing with the intermediate chairs, is less 
expensive to lay, and has the greatest facility for 
adjustment ; and we may be satisfied with it, as on 
the whole eq^ual and, I think, superior to any other. 

The XT rail, as it is called, resembles the letter U 
inverted; it .has been mostly used on tlie timber 
stringer, and has some advocates, but has not come 
into general use. 

A great deal of ingenuity has been exercised on 
the form of rails, both in this country and in Eng- 
land. The plans do not seem to have yet reached 
a satisfactory result, at least not sufficient to pro- 
duce uniformity, and modifications continue to be 
proposed for their improvement. Tliey have gone 
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through many changes, and the hest of each kind, 
60 far as relates to the bearing and strength of the 
I'aile, may be regarded as pretty fairly adapted to 
their use. There is, however, one point that ap- 
proaches slowly to the proper form ; namely, the 
face or track surface on which the wheel rolls. It 
JB remarkable that tliis has had, to a great extent, 
and at times almost nniversally in England and this 
country, a roxmd form. Whatever advantage this 
may give to the form and durability of the rail, it is 
obviously very bad for the wheel ; as the tendency 
is, and the result has long shown it, to cut a groove 
in the rim or tyre, more rapidly destroying the 
wheel, and as the groove forms, increases its fric- 
tion at the periphery, and operating injuriously on 
the rail. The groove is liable to be neglected untU 
it is unsafe to run the wheel. With a flat top, a 
groove will eventually be formed, but much less 
rapidly ; and the later patterns are less rounded, 
and, what is better, some have a flat surface for the 
wheel. What is wanted is, as much breadth of flat 
top as can be got, leaving bo much to be rounded 
off, as will give adequate lirmness and wearing sur- 
face on the edge that receives the action of the 
flange of the wheel. 

The weight of rails that rest directly on the 
cross sleepers for support, has been increased from 
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35 pounds per yard, the original pattei'n on the 
Ijverpool and JIanchester Kailway, to about 95 
pounds. For some time past the tendency ha& 
been to reduce from the greater weights, and from 
56 to 65 pounds per yard may be regarded as 
embracing most of the patterns now being made. 
The manufacture of large patterns is not considered 
to be as perfect, at least they are more likely to be 
imperfect than smaller ones ; and to this, in a gi'eat 
measure, has been attributed the disappointment in 
the durability of the largest class of rails. The 
strength of rail to support the weight that comes 
upon it, must depend on the frequency of support- 
ing sleepers ; and consequently as these are near 
each other, the rail may be lighter. With such an 
arrangement of sleepers as has before been pro- 
posed, a 60 pound rail may be formed, so as to be 
sufficient for the service of a first-class railway. 

The conditions I would propose for such a rail on 
the American pattern are : height, three and five- 
eightliB inches; breadth of web, three and seven- 
eighths inches ; thickness of waist, five-eighths of an 
inch, and a level surface on the top of one and a half 
inches. These dimensions properly formed to a 60 
pound rail may be well manufactured, and will 
make a first-class railway. 

There are lines of railway in operation that have 
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a light traffic, mostly local ; and doubtless tluTO 
are many other districts, that as the country is 
improved, will require similar railways to provide 
for their traffic, and are not sufficient to support a 
firet-class railway ; for these lines a rail weighing 
45 pounds to the yard may be quite sufficient, 
more durable, and bo adopted with better economy 
than a heavy rail. A railway of this kind should 
have all its parts to eon'espond ; engines and cars 
should be proportionately light. It would not be 
necessary in such districts to run trains at high 
speed, and the traffic may be conducted as cheap 
per ton, or per passenger, as on ordinary first-class 
railways, and confer great benefits on t]ie routes 
they traverse. Tliis view of railways will increase 
in importance as the population increases, in dis- 
tricts that, from tlie formation of the country, are 
not and cannot be ti'aversed by leading lines, and 
can only reach the main lines, or the marts of com- 
merce, by common roads, or by railways that may 
be supported by a local traffic. As the science of 
railways comes to be more thoroughly studied, it 
will be found that a light class may be profitably 
and usefully conducted, and its benefits extended 
to many situations that now look hopelessly for 
such accommodation. Strange as it may seem, it 
has been the usual practice to put machinery of 
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eseentially the same character and weight on rail- 
ways of hglit traffic, aa ia used for those of heavy 
traffic, even in cases where the track has been 
made with a rail of lighter weight. Tliis ia one of 
the errors of railway practice, and will doubtless 
be corrected in time ; but aa yet the weight on tlie 
rail and the speed of trains have not had adequate 
consideration, and especially on those having a 
secondary amount of traffic. 

The rail, in most cases, fails first at the ends, and 
a good deal of attention has been directed to find 
means to protect it in this respect. The effect of 
temperature to open and close the joint is well 
known ; this is sometimes increased by the want 
of proper attention in laying down the rails ; work- 
men do not always judge well of the temperature 
existing at the time ; and if allowance is made for 
too low a temperature, there will he danger the rai^ 
may rise up and sometimes be veiy troublesome to 
adjust, and dangerous for passing trains; hence, 
they usually err on the other side, causing greater 
opening at the joint than is due to temperature. 
The longei- the rail bar, the greater this difficulty. 
Other causes operate to draw the joints apart, and 
it is not unusual to see openings of half an inch to 
one inch, and occasionally I have seen them two 
inchis on railways of large traffic ; this is danger- 
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rous and should not happen. To remedy thei^e 
evils, rails have been made in two pieces longitudi- 
nally, and put together bo that the joint of one 
part is supported hy the other, by what is tei-med 
hreating-joints, and is known as a compound rail. 
The two bars are riveted together as they ai'e laid 
in the tract, and form, united, the usual pattern of 
rail. They have been usually divided vertically, 
BO that the joint passes through the head or track 
for the wheel. Other forms of compound rail liave 
been used; I have seen one that leaves the head 
in one entire piece. A wheel rolls much more 
smoothly over a compound rail, and gives a very 
agreeable motion, free from the jar at the joints. 
Not only pleasant motion is secured by breaking 
the joiots of the rail, but the effect of the blow 
caused hy the common joint on the foundation of 
the track and the rolling machinery is avoided. 
The importance of securing these results is .obvious ; 
but the compound rail has not been generally 
adopted. It does not appear to have the same dur- 
ability as the common rail, though the joints are 
much better protected, probably owing to tlie 
head or track being divided in two parts, and held 
together by rivets that are hardly sufficient for the 
severe action to which they are exposed ; and of 
late they are not as much esteemed as when first 
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.aid down, and I tliinl: but few of them are ii&e<i 
at this time. The full-headed compound rail before 
noticed, presents the full form of tlie head, without 
joint, to the action of the wheel, but does not pre- 
vent the joint from opening hy the contraction of 
the rail, but secures it from opening by any other 
cause, the same as a flshing-joint. I have seen a 
piece of this rail that had been down on a grade 
of 80 feet per mile, and four years in use under a 
very heavy traffic. The bolts or rivets were con- 
siderably worn, and many of them loose, but the 
rail was in fair order for the traflic it had borne ; a 
piece on the same railway, and laid at the same 
time on a light grade, was in very good order. 1 
do not see that anything is secured by this rail, 
beyond what is secured by a good fishing-joint. 

To guard against the difficulty at the joint, a 
method before alluded to, and styled a fishing-joint, 
has, to some extent, been adopted. This consists 
in riveting two plates of iron, one on each side of the 
rail, the rivets passing throngh the rail ; tlie plates 
are rolled in form to fit the rail at tlie edges of tlie 
plateff, and are from 18 to 2i inches long, with two 
rivets in each end. They are very efficient to hold 
the rails in line, and are in coi^iderahle esteem in 
England. It is ohvions, however, they cannot pre- 
vent the action of the temperature in opening and 
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closing the joint, "but are effective against other 
causes of opening. The plates are strong enough 
to sustain tlie wheel, and are laid so as to bring tlie 
Joint between, instead of on the sleepers, as no more 
support is vecLuired at the joint than for other por- 
tions of the rail, and consequently joint sleepers are 
not required. If the outside plate was so formed 
that its upper surface should come to the level of 
the rail, and he able to take the wheel at any in- 
stance of the opening of the joint, it would greatly, 
if not effectually, protect the ends of rail from being 
worn off, and relieve the jar materially at the in- 
stant tlie wheel passed over it. 

A metliod has hecn adopted to sustain the whe^l 
at the joint, by laying a wooden scantling imme- 
diately behind the joint, and having its top level 
with the rail, the scantling extending from, and 
resting on the two sleepers each side of tlie joint 
sleepers, and firmly secured in place. A hai'd piece 
of seasoned white oak is said to bear this service 
very well, and the plan is much approved by some 
who have adopted it. It, no doubt, will be much 
relief to the rail joints, so long as the timber sus- 
tains its level with the rail ; hut it may he doubted 
if any wood will long hear such service. Such a 
piece ot scantling has been used to form a fishing 
joint; in which case it is formed to fit tlie side of 
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tlie rail, and is bolted to it, but does not rise to the 
level of tlie rail; I am not aware that it has been 
used any great length of time ; but it is said to have 
worked very well. This is merely using wood in- 
stead of iron for a fishing plate, and I think it has 
advantages over iron in the elasticity of the wood, 
which favors the bolts. It differs from the iron 
fishing in having the scantling only on one side, 
whereas the iron fishing has a plate on each side 
the rail ; with an iron plate opposite the scantling, 
the strength to support the rail would he improved, 
and without this it is necessary the joint should rest 
on, and not between the sleepers. As before ob- 
served, the fishing of the joint cannot prevent the 
opening that arises from temperature, bat secures it 
against any further opening, and this is very import- 
ant. If it be found important that the fishing joint 
oe made sufficient to sustain the weight of the 
wheel between the sleepers, as is tne usual practice 
in England, the iron plates will most probably be 
preferred to the timber scantling, I saw at the 
engineers' office of the ISTew York Central Railway 
a full-sized model of fishing plates, that I think will 
Bueeeed well for iron fishing if made a little longer, 
so as to take two bolts at each end. 

On railways of heavy traffic and high speed, it is 
not probable any method of securing the joints wih 
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hold them permanently. The severity of the ser- 
vice will wear and weaken some part, and repairs 
and renewal will demand watchful attention; at 
the same time, and for this very reason, it is im- 
portant to ascertain the best method, and this must 
result only from careful experiments on the differ- 
ent modes. The scantling method that has heen 
descrihed now promises favorably, and is worthy a 
carefal trial in comparison with the iron fishing. A 
chair that will securely hold the rail in place is a 
very fair method, and will answer a good purpose 
on roads of moderate traffic, where high speed is 
not required. The engineer will find this subject 
one of great interest, and a wholesome tax on his 
ingenuity and capacity, notwithstanding it may ap- 
pear to some as having been exhausted. The de- 
terioration of rails, especially at the joints, under 
the service they have been required to perform, has 
assumed an importance not heretofore well con- 
Bidercd. 
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CHAPTER Xn. 



The convenient arrangement of station buildicsB 
is liiglily important to the transaction of railway 
business, and demands careful attention from the 
engineer, especially for the terminal and more im- 
portant way stations. It is not necessary that they 
be expensive, but arranged bo as to effect the most 
convenient transaction of business. Local cireum- 
fitances, as also the nature of the traf&c, will have 
great influence on this question, and more or lees 
modify the extent and main features of the plans. 
On some lines, the handling of freight is done by 
individuals, in which case a portion of the expense 
of station building is, or may be, borne by other 
parties — a practice of not very general use. For 
the most part, the railway company do the hand- 
ling, and if they put it in the hands of others, most 
generally provide the necessary buildings. 

In & freight staUon it is necessary to considei 
well the plan that will bring the goods to a point, 
that with the least movement will allow the transit 
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between tlie railway cars and the vessel, wagon, or 
cars of other railways, to or from which it is to bo 
transferred ; having reference to the labor of load- 
ing, unloading, stowing, and taking account of the 
parcels of goods ; amounting to a large item in the 
expense of railway freighting. Proper facilities in 
this department, not only economize current ex- 
pense, but greatly reduce the chances of error by 
the tallying cheeks. The station should be provided 
with suitable machinery, according to the value and 
extent of the traffic, so as to render available the 
economy of horse or mechanical power, the latter 
preferable where tlie business wiU warrant it. This 
is particularly important in a large grain trade, 
■when the transit is between the railway and water 
craft ; in which great improvement has been made 
within a few years past, and the time and expense 
of transit has been greatly reduced. I have known 
a station that, on a charge of one cent per biishel on 
grain, paid all the expenses, from the time the car 
was brought to the station until the grain was on 
shipboard, and, in addition to these expenses, paid 
a rent of 20 per cent, on the building and ma- 
chinery ; the work done, included the unloading the 
tax, elevating the grain to a shipping loft, and weigh- 
ing and conveying it to the hold of the vessel; 
the latter being done at tlie rate of 3,000 bnslicls 
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per hour for a single bold to receive, i.iid double if 
t!ie vessel bad two receiving holds to operate at the 
same time. 

Tbe floor of the building, or whatever constitutes 
the channel of transit from or to the railway, should 
be under cover, and He between the vessel and the 
ear, as this is most convenient for the transitory 
storage often required. 'For miscellaneous goods, 
one story high is sufficient, and to prevent exposure 
fi-om fire, it is heat to have no loft in such a build- 
ing, which would prove of small account, as storage 
is not wanted for such length of time as would war- 
rant the expense of hoisting : but a portion of the 
loft may in some eases be advantageously occupied 
as an office for current freight business. For goods 
not liable to theft, open sheds are economical and 
convenient, ^nd to considerable extent may be used 
for housing freight. 

In connection with the freight buildings, there 
should be spare tracks, on which trams of ears may 
be conveniently made up, so as to require as little 
movement as practicable, and prepared to start out 
on their appointed time ; also, for incoming trains 
that may not be able at once to take their proper 
position for unloading ; and for empty cars to stand, 
while not wanted, or waiting for small repairs. To 
provide the spare track, so tliat all these objects 
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may be accompHsbed with Hie least labor anil 
hazard of confusion, will be found, in most sitaar 
tions, to require miich study. The entire freight 
arrangemente at important, and especially at ter- 
minal Etations, should, if pOBBible,.be kept wholly 
dia connected from the passenger station after 
branching ftom the main track. 

At way staUons, the extent of accommodations 
will depend on the amount of husiness, and some- 
what on the competition of other railways; the 
latter may require more careful economy, and bet- 
ter inducements to shippers than would otherwise 
he necessary, and should be carefully regarded in 
the plans for station arrangements. They should bo 
more simple than tbe terminal stations, as the busi- 
ness will he less ; hut so far as they have business, 
they should ho arranged with similar views of eco- 
nomy and convenience. Where a large grain busi- 
ness is done, the loft is used for grain, and the main 
floor for miscellaneous goods. In many cases the 
grain is elevated to the loft by a roadway, on which 
the team that brings the grain to the railway tra- 
vels up an easy grade; in others, an inclined-plane 
railway extends to the loft, and when the grain is 
unloaded from the wagon into a light car standing 
at the foot of the plane, tlie car is drawn up by a 
rope over a pulley — the rope being hitched to the 
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wagon, and as the team moves off with the wagon, 
it draws up the grain car. In either case, tlie 
railway company (except for the fixtures) is at no 
a for the elevating power ; and cither method 
isfaetory to shippers. The latest and, 
as I consider, the most approved roadway, is carried 
up into the end of the huilding, and tlie team passes 
through and down by a bridge from the other end 
of the building. The load is weighed before it 
goes up, and the grain emptied directly into the 
garners, requiring no machinery to transfer it from 
the wagon — the whole is very economical. I have 
only seen this plan of roadway on the Chicago and 
Kock Island Kailway, The elevated roadway is 
best for a large business, and tlie inclined railway 
for a small business. From the loft, the grain is 
conveniently loaded into the cars by spouts. The 
elevating is sometimes done by machinery, with 
horse or steam power ; and in some instances this is 
required by local circumstances ; but it is very ex- 
pensive, and one of the other modes, ahove de- 
Bcribed, should be adopted if practicable. 

Passenger Station. — ^The indispensable thing 
here is, to provide sufficient tracts to accommodate 
all the incoming and outgoing trains, so that they 
need not interfere with each other ; and also such as 
may be required for standing coaches. The terminal 
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stations sliould be covered, where there is iimcli 
traffic, so far as to afford shelter for passengers and 
baggage, while maiirig up and discharging trains. 
Waiting rooms should be provided for paeeengers, 
who will be more or lees detained for the trains, and 
for conveyances to take them fi-om the discharging 
train. A convenient tictet-office should be placed 
in this building ; and rooms provided for baggage, 
especially snch as may not be at once called for. 
The covered part, where the trains are made up 
and discharged, should have a floor over the whole 
area. Formerly it was the general practice to 
have a raised platform alongside of the out-going 
and in-coming tracks, elevated from one to three 
feet, to facilitate the passengers in getting in and 
out of the coaches ; bat this has generally given 
place, in modera stations, to the plan of making 
the whole floor on a level with the track, and 
which is no doubt more convenient and safe for 
general use; it is more convenient for receiving 
and discharging passengers, and if more than one 
track is required for out-going and in>coming trains, 
it is perfectly convenient to use either, as no track- 
pits are in the way to embaiTass passengers, or 
expose them to hazard. A further advantage in a 
level floor arises from the convenience afforded of 
moving baggage trucks in any direction. 
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An office will be req^uired at one of the teimi- 
nal stations, wbere the general business of tbe 
company ebonld be transacted. This ofKce eboukl 
be convenient to tbe station, as bere all reports, 
way-bUls, check-rolls, and accounts are sent for 
arrangement and disposal. If tbe situation be 
favorable, it may be combined with some other 
station building ; but in rcgai-d to safety from fire, 
it is usually better to have a separate building, 
witb ample fire-proof safes, as a large quantity of 
documents will bo collected here in a few years, 
tbe loss of which would be very great to the rail- 
way company, and seriously embarrass the manage- 
ment. 

The terminal stations will require some provision 
for engine and coacb sbede; the latter may, in 
some cases, be provided for sufficiently in the pas- 
senger coach shed. Shop accommodations in con- 
nection with the engine-shed, should be provided 
to some extent for small repairs. In most cases, it 
will be best to have tbe main shop for repairs of 
engines, coaches, and cars, at one of the terminal 
stations. In the latter case, the main shop, with 
engine and other sheds, should be placed outside, 
and as near to the station as the ground will per- 
mit. If Ute situation of ground permit, it should 
have its side-tracts immediately baclt of tlie 
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Bwitches, or points that separate the passenger from 
the freight trains as they go into the station. That 
poi'tion of the shop designed for repaira of engines 
should be in convenient position in reference to the 
engine shed, so as to require the least practicable 
movement of engines between the shop and shed. 
The coach and car-shop will require a paintshop 
connected, for repainting and varnishing, and liberal 
spare track for standing-room. It will be economy 
to so arrange the shops, that the same stationary 
power will drive the machinery of both. The 
blachamith's shop should be convenient to do the 
wort of both the other shops. 

An important feature in shops of this kind is, 
some arrangement by which an engine, coach or 
car may be placed in and removed from the shop 
without disturbing the repaii's of others; this is 
often done in a very bungling way. Tlie transfer- 
table, if well made, so as to work easy, is, I think, 
the best method ; when properly constructed, it 
works easy, and meets the wants of the ease in 
a most direct and convenient manner. 

The magnitude of the various station structures 
must depend on the traffic to be provided for. 
This is likely to be larger at some future day than 
for the first few years of the operations of the 
railway, and it will not, in most cases, be economy 
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to make the outlay in the commencement sufficient 
for the probable t'oture wants of the railway ; and 
with tliis view, the plans, bo far as may be practi- 
cable, should be made ■with reference to enlarge- 
ment, as further accommodation may be demanded 
by inereaeing traffic ; and in most respects this 
may easily be done, if seasonably looked after. 

It often happens that railways are put in opera- 
tion before any considerable progress is made in 
station buildings; but if few or no buildings are 
prepared at the opening, the engineer should have 
liis plans matured, bo that the work, as it may pro- 
gress, shall be in conformity ; that the whole, when 
completed, may have the order and symmetry that 
will secure the greatest ultimate economy in con- 
ducting the traffic of the station. I am well aware 
that the engineer of a railway is not always respon- 
sible for ill advised station arrangements, especially 
when not completed until after the railway is put in 
operation ; for then a superintendent of the operat- 
ing department, if not of the railway in full, is put 
in charge, and in some cases, he may have little 
education to fit him for studying the requirements 
of a railway station ; but usually enough of self- 
reliance to regard his capacity for such matters as 
iimch beyond that of the engineer ; and if he has, 
as is most likely, tlie influence of tlie board of 
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managers, he will often disregard the i 
and under plea of some present necessity, proceed 
with some part of the works with Uttle regard to 
interference with any weU devised arrangement 
that the ultimate wauts of the station may demand. 
If the engineer is incompetent, a competent one 
should be obtained, as his education is beet designed 
to secure the capacity wanted in such matters ; nor 
is it the proper province of a superintendent to con- 
trol him. A further difficulty is sometimes ex- 
peiienced by agreements between the managers and 
citizens of towns in regai'd to station airangementB, 
that prove very embarrassing to the future business 
of the railway. In one of these ways, or in the 
failure of the engineer to prepare suitable plans, 
may be traced the awkward and inconvenient sta- 
tion arrangements that are not unfrec[uently to be 
seen on railways. 
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The locomotive engines are a part of the rolling 
Btoefe, and constitute a portion of the construction 
of a railway, and should he carefully considered by 
tlie engineer. 

After an extensive use for over a (quarter of a 
century, the locomotive engine is a machine that 
does not fail to inspire the feeling of wonder and 
admiration in those who witness its movements, 
and especially those who are familiar with its 
mechanism, and can appreciate its duties and its 
power. That such a machine may travel in day- 
light — in the darkness of midnight — in snnshine 
and in storm— through cultivated fields and dense 
forests — through hill and over dale— at the rate of 
fifty miles per hour — carrying hundreds of people, 
as it thunders its way onward to the distant station — 
and in all its marvellous speed and power, holds fast 
to the narrow tract, is truly a wonder ; and though 
a thousand times witnessed, I never fail to admire 
7* 
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and enjoy, as it passes witli its long train, this 
splendid specimen of art. 

Locomotives should be adapted to the work they 
are required to perform. As has been noticed, they 
are now made much heavier than when the system 
■was firet brought into use. It should be kept in 
mind that heavy engines require more expense for 
repairs of track, and for their own repairs, than 
lighter ones. A judicious arrangement in the 
weight of engines wi'I have groat influence on the 
economy of working tht railway, and it should not 
be forgotten, that the object of the proprietors is, 
remnneration for the outlay they are required to 
make. 

In the service of all railways there is a consider- 
able portion that may bo done most economically 
by light engines ; and on many railways a large 
proportion. The speed required will have much 
influence on the weight of engines. No intelligent 
railway manager will run at a higher speed for 
express trains, than 25 miles per hour, inclnding 
etops, unless compelled by some competitor for the 
passenger traffic. Attempts have been made to 
show the relative cost of high and low speed ; but 
none, so far as I know, on any well-founded data. 
It is not easy to get at a basis that would be suffi- 
cient to warrant any computation on which a rule 
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or formula to determine this question might be 
made. Fast trains and slow trains — heavy engines 
and light, are used indiscriminately on the same 
track, and it is impossihle to decide how much of 
the wear of ti'ack is due to each. The wear 
and consequent repair of engines may be deter- 
mined from the careful accounts of work done and 
repairs made on each class, and the relative cost 
and work may he ascertained with satisfactory 
approximation. Beyond this, so far as I know, 
this qnestion of comparison in aU its bearings can 
only be estimated from the statistics of raileag,?, 
and long and careful observation of the influence 
of weight and speed on the track, the roUing ma- 
ciiinery, and the haaard of accidents that necessarily 
follow. In regard to the latter, their number must 
be increased by lugh speed ; also their intensity as 
to damage to persons and property. As before 
observed, we have no ^caet data to determine the 
relative cost of different rates of speed : some have 
estimated it to be aa the squares of the velocity ; 
others a lower rate of difference ; my own opinion 
is, that on the whole the former is not far wrong. 
With two engines of suitable weight, one to haul 
a train at the rate of twenty miles per hour, th ; 
other to take the same train thirty miles per hour, 
the cost per mile for the train having a speed of 
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twenty miles per hour may be approximately esti- 
mated at one-half the cost of a train having a speed 
of thirty miles per hour. This of course embraces 
not only the engines, but the cars, coaches and 
track, all of which suifer increased wear and 
damage from increased speed. 

At the celebrated trial of engines, on tlie opening 
of the Liverpool and Manchester Railway, the suc- 
cossful competitor, the Kocket, was mounted on 
four wheels ; one pair driving wheels and one pair 
supporting wheels. This plan of four-wheeled en- 
gines, with one pair of drivers, or with both pairs 
connected as drivers, continued in general use for 
several years in England : it was used on the rail- 
ways of this country, mostly in the eastern States, 
until after the opening of the western railway of 
Massachusetts ; and down to 1845, was more or 
less used, in that section. In 1831, the Mohawk 
and Hudson Railway Company imported an engine 
from England, made under the direction of George 
Stephenson, the distinguished engineer in this de- 
partment of the profession. This engine was on 
four wheels, all drivers, and weighed about s&vm 
tons. The wheels were four feet diameter, and the 
axles four and a half feet apart, or from centre to 
centre. The performance of the engine was at that 
time satisfactory as to power. The frame was 
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twelve feet long, and the axlee, lieing four and a 
half feet apart, it projected beyond the bearing on 
the axles near four feet each way. It was readily 
observed that a vertical inecLuality in the surface 
of the rails, caused a vertical motion at the ends 
of the frame of about double this inequality, pro- 
ducing an unsteady and shaking motion to tiie 
frame of the engine, very unfavorable to the 
machinery and the engine-men. It was further 
evident that this leverage action of the frame was 
unfavorable to the tract. The first thought for a 
remedy for this difficulty was to spread the axles 
further apart ; but to do this to such an extent as 
would materially remedy the evil, was at that time 
considered inadmissible, on account of the in- 
creased labor and danger it would cause in passing 
curves in the line of railway. The track of the 
Mohawk and Hudson company was a well con- 
structed one of the kind, very direct, and in good 
ordeF, probably as smooth at the time referred to 
as any railway ; it was a flat bar or plate rail, laid 
on so\ithern pine rail timbers well secured ; still, 
the action before mentioned was very unsatisfac- 
tory. 

My observations on the action of the Mohawk 
and Hudson engine, led me to inquire into some 
means of pro\'iding a remedy. There had been 
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six-wheeled engines put in operation, but they were 
on a single frame, the third pair of wheels merely 
added for support, and aU worked in the single 
rigid frame ; at that time no six- wheeled engine, or 
of more than six wheels, had been sueeessfuHy run 
at high speed. It appeared important to proTide 
guiding wheels that should be geared favorably to 
follow the track, and support one end of the engine 
frame, so that the engine and all its working parts 
would be supported by the same rigid frame, as on 
the four-wheeled plan. While engaged witli these 
considerations, the attempt was made "by a fellow- 
engineer, to mount an engine on eight wheels, 
geared as two wagons, bo coupled that each would 
be free to conform to the curves of the rail, and the 
m^^hinery to conform to the changing parallels of 
the two wagons by movable joints. Here was the 
idea of working two wagons, so coupled as to con- 
stitute an eight-wheeled vehicle, but without a 
common rigid frame, and consecLuently tlie machi- 
nery, resting on two separate fi-ames, depended ou 
their movable joints to adapt them to the changes 
of parallelism constantly taking place on the rail.- 
A similar effort had previously been made, to 
adapt two wagons as support for an eight-wheeled 
engine ; but the plan had not succeeded in a man- 
ner to be practically useful. It did not appear to 
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nie tliat any plan would succeed, that did not pro- 
vide a i-igid frame for the engine machinery. The 
difficulty appeared to be in obtaining a connection 
between two frames, that should work free and be 
eecure on the rail under liigh speed. There was no 
doubt it would wort well at low speed ; but no- 
thing of the kind had been adapted to, or pre- 
vioosly attempted for high speed, then much de- 
manded for railway ti-avel. Two four-wheeled cars, 
OP wagons, had been coupled together, so as to form 
one eight-wheeled car, for transporting long thnber 
and heavy stone, but it gave no confidence for 
high speed. 

After devoting a good deal of labor to this sub- 
ject, I prepared apian, which it is hardly necessary 
to describe at this time, as it is in general use in the 
locomotives of this country. This plan, in its 
general features, had a guiding truck, or a four- 
wheeled car, arranged as best adapted for following 
curves on th,e rail, and keeping on the track, and, 
at the same time, supporting steadily the forward 
end of the engine frame. The plan of the engine 
was prepared in the fall of 1831, and sent to the 
Wost^Point Foundry Association, who built the 
engine, and it was placed on the tract of tlie Mo- 
hawk and Hudson Eailway in the summer of 1832. 
The worting of this entrine (nan?"'' the Brother 
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Jonathan) satisfied me that tlie truck principle 
would be euecessful, tliough the engine was not so 
in otter respects, the attempt having been made to 
adapt the boilei" to the nee of antliracite coal, and 
this required to be changed, which was done the 
following winter, I then prepared anew plan for 
an engine for tho Saratoga and Schenectady Rail- 
way, following substantially the same plan, except 
as to the boiler, and sent it to George Stephenson, 
Esq., of Liverpool, who constructed the engine, and 
it was placed on the Saratoga and Shenectady 
Railway early in the following summer (1833). 

Ae this truck system has come into general use 
in this country (it was never patented), it may be 
interesting to refer to its early history, as put on 
record at the time, and I therefore think I may be 
excused in making the following quotation from the 
"American Eailroad Jonmal" (1833), vol. ii. p. i68. 

LOCOMOTIVE STEAM MNGINB. BY JOHN B. JEKVI3. 

To THE BulTOR OF THM AUEKICiN RilLSOAD JoUKNiL. 

Heir Sir : The locomotive steam engine for the Saratoga and 
Schenectady Railroad, of which I promised to give you some 
account, was put on the road the 2d inst., and has been in regular 
operation since, making uflually two trips per day each way, equal 
84 miles, and carrjing daily over the road about 300 passengers. 

The engine was made by Oeorgc Stephenson & Co., at Neivcastio, 
England. Tlie boiler lias tub 'lar flues, on the same plan as ail ol 
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recent construction at that establishment. The leading object I 
had in view, In the general arrangemeat of the plan of this engine, 
did not contemplate any Improvement in power, over those hereto- 
fore coDBtraeted by G. Stephenson & Co. ; but to make an engine 
tbat would be better adapted to railroada of leas strength than 
were then hi use io England; that would travel with more ease to 
itself, and to the rail on curved roads — and would be less aifccted bj 
inequalities in the rail, than is attained bj the arraagement bj the 
most approved engines. 

You are aware of the fact, that the Saratoga and Schenectady 
rail is constructed with timber, capped with an iron plate. This 
kind of road cannot be expected to bear aa heavy weight on the 
wheals of its carriages as those that have an entire iron rail ; and. 
Id order to obtain tbat degree of power which is desirable for an 
engine intended for high speed, it becomes an object to put the 
weight on sii wheels, instead of four. Engines mounted on sik 
wheels were constructed several years ago in England. The object 
was to distribulfi the weight on more points, to make them easier 
for the road than the four-wheeled engines; for even with the iron 
rail, the heavier carriage is injurious to the road. There was diffi- 
culty, however, io the practical operation of the plan adopted. 
The load was found to bear at times very unequally on different 
wheels, owing to the inequahtjea in the road ; and having all their 
wheels under one frame, they did not work as well on curved roads 
as ilie four-wheeled engines, which could be geared much shorter. 
In consequence mainly of these difficulties, the aii-wheeled engines 
were abandoned, and I believe no attempt has since been riladu in 
England to use more than four wheels.' 

In the Saratoga engine, I have adopted two distinct frames. One 

• Since the above was written, sii.wheeled engines have been 
mostly adopted in England and other parts of Euiope, and nil! be 
noticed hereafter. 
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frame embraces four wheels in the Eame manner ea a comnioc 
wagon : these wheels are Braall (32 inches) in diameter and of nni- 
form size ; one end of tlie socond frame is mounted on the third 
pair of wheels, which are the working wbeela, and Che other end ia 
rested on friction rollers, in the eentra of the first frame, to which 
it is secured by a stroDg centre pin. The small wheels, with their 
frame, worl; on the road the same aa an independent wagon ; aud 
being geared short, thej go round a curve with aa much ease as g. 
common wagon, and being leaders, they bring round the working 
wheels, and the large frame on which the whole maoliiiiery of the en- 
gine rests, with aa much ease as practicable. B; this method it will 
he Been the engine may pass a cucre with the same ease as a com- 
mon railroad carriage, having Che same weight on the wheels. Tlie 
machinery of the engine is not affected b; the curve motion of 
the carriage. In order to give the fonr-wlieeled engine carriage aa 
much f 'I't f hi ' t " th h I h 

eraUy g g ta 

the fr m as 

■ the en g 

which T E 

to th M H m 



ent, had charge of the maehine-shop connected with it. 
Thus far, the engine appears to do all that was anticipated fron: 
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i* No test has yet been mada of its power ; but, from the rapidity 
with whioii it generatfis steam, there appears no doubt of its per- 
forming all that It was calculated to do. It passes a curve without 
mij more oppoaranee of labor than a well-geared common carfiage. 
The principle of its arrangement does not admit of more strain 
coming OB any one wheel than is assigned for its regular labor. 
The motlou of the engine is highly aatisfaotorj ; it moves with 
almost as smooth and ateadj motion as a stationary engine ; it 
trarela over the road in an elegant and griieeOil atylc. 

I made a plan for a ais-wheeled engine for the Mohawk and 
Hudson road, whioh was completed and put in operation before I 
made the plan for the Saratoga engine. This engine proved satis- 
factory ao far as regarded the principle of a sis-wheeled carriage, 
and waa an important pioneer for the second plan. The superior 
ease with which this engine moved, both for its own machinery 
and the road, led to the determination to alter the English engine 
OQ the Mohawk and Hudson road, su that it could bo placed oc a 
six-wbeeled carriage. As the engine waa particularly arranged for 
foar wheels, this could not couTeniently be done in any other way 
than by communicating the power through the intervention of a 
bell crank,* which waa very aucoeaafully clone by Mr. Whitney, 
This engine is now working on sii: wheels, and the ease and 
smoothncES of her motion, over that she had when on four wheels, 
ia very atriking. 

The arrangement on aix wheels does not admit of the wheels 
onder the main frame being connected with those under the small 
frame ; consequently, we can only obtain the adhesion of one pair 
of wheels. This, however, ia hardly of any importance where high 
speed is wanted. 

Should farther experience confirm what the operationa thus far 

e been adopted, and will be dia- 



b/ Google 



16i EAILWAT PEOrEETY. 

appear to warrant, the plan of the Saratoga engine may be viewed 
aa a valuable iraproTeineat. She haa used for fuel a coke of in- 
ferior quality, made iu New York, with which she has worked very 
weli. Touts, etc., 

JoEiH B. JkRTI3. 

AlBiNY, 13th A^ji, 1833. 

From wliat has been stated in tlie preceding 
pages, it will be seen that the truck arrangement 
was adapted to an engine with only one pair of 
driving wheels. At tliat time, passenger engines 
were mostly made with one pair of drivers, even for 
four-wheeled engines, both in this country and in 
Europe; and the practice haa more or le^ pre- 
vailed, to within ten years of the present time, and 
is still, I think, the prevalent plan of English pas- 
senger engines. There can be no donbt that a 
single pair of drivere work more kindly, easier for 
the rail and the engine, and will do more work for 
its power, than any others. To give a better 
support, and to relieve the weight on the driving 
wheels, a pair of trailing wheels, ueually termed 
relief wheels, were placed behind the drivers, 
receiving a portion of the weight of the fire-box. 
As engines were enlarged, this method of support 
wi.6 the first measure adopted in England to obtain 
for modem engines the benefit of six wheels. But 
as the want of increased power grew with the 
development of railway traific, more drivers were 
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wanted to give the necessary adhesion to the rail. 
This waa more eapecially required for freight 
engines, and to a greater or less extent, for passen- 
ger engines. It did not require much time to 
adapt the arrangement to two pair of drivers, and 
to some extent three pair have been adopted, and 
used with favor hy some railway managers. Still 
the truck is generally, and almost invariably used 
as the leading wheels, supporting the forwai'd end 
of the engine frame. Comparatively a very small 
number of freight engines are made with three pair 
of drivers, without a leading truct, and those that 
have been tried, as far as I know, are but little 
esteemed; they are very severe on the track, aL'd 
subject to heavy repairs. 

Some of the truck engines were sent to England ; 
but were not received with favor. "When in that 
country, in 1850, I endeavored to ascertain the ob- 
jection to them ; and the only one I was able to 
learn, was an impression that they would not keep 
the track well under high speed. If tliis had been 
a good objection there, it certainly would have 
been here ; but no such difleulty has been expe- 
rienced with UB. We have tried the principle 
thoroughly, and in fact carried it to extremes, in 
the close gearing of tlie tnick, barely givin™ 
clearance to tlie wheels in the line of track ; which 
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19 the worst position that can be given to the 
wheels, for safety in keeping tlie traelr. A trnek, 
or what is the same thing, a railway wagon on four 
wheels, should not have its two pair of wheels 
either too close together, or too far apart ; in either 
ease it is more liable to leave the track ; it does not 
work easy when too long, and is unsteady when too 
short. It is hotter for the track, and also for steadi- 
ness of motion, to have the truck wheels aa far 
apart as is consistent with easy movement on the 
track ; and I have never seen a good reason for the 
fashion that prevailed veiy much a few years since, 
of very close gearing of the truck. Four and 
a^-half to five feet between centres of axles, may be 
regarded as securing a good result. But notwith- 
standing errors in close gearing, nothing has oc- 
curred in this country to impair confidence in the 
safety of the truck engine for keeping the track. 

In regard to locomotive engim^ in the railway 
practice of Europe, the English plan, and to a great 
extent the English manufacture, has been adopted. 
They found the four-wheeled engines insufficient for 
the enlarging demands of trafBc ; and soon adopted, 
as before noted, the third pair, called trailing 
wheels ; the leading and the trailing wheels were 
small, and the drivers (one pair) were placed be- 
tween them. As before observed, the t 
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tlie early liistojy of railways (reference being had 
to tte time subseqaent to the trial on the Livei-pooi 
and Manchester Eailway), had generally but one 
pair of drivers ; and this was continued as the gene- 
ral practice for passenger engines in England dowu 
to 1850, at which time very few had two pair of 
drivers ; and, as before stated, this is believed to be 
the prevalent practice at this time. The freight 
traffic required more adhesion, and for this service, 
the trailing wheels gave place to a pair of drivers. 
In all these arrangements on English engines, the 
six-wheeled engines had all their wheels attached 
to one frame, and worked on the track in the same 
manner as the four-wheeled, except that the frame 
was longer, and the bearing of the front and rear 
wheels nearer the ends of the frame. It will be 
perceived that no ease in the working on the trattk 
was gained by this, over the fonr-wheeled plan ; it 
is, in fact, so far as the movement of the carriage 
part of the engine is affected, the same as to extend 
the four wheels to the same distance apart as the 
leading and trailing wheels are placed, and the third 
pair, whether as trailing or driving, are merely so 
much additional support to the engine. It is, there- 
fore, apparent that the English six wheeled engine 
has all the objections of a long-geared railway wagon 
in passing curves. To remedy the oscillating mo- 
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tion, both lateral and vertical, the front and rear 
wheels have been spread from four and a half feet, 
to ten, twelve, and even fourteen feet apart. On a 
railway nearly straight, there would be no objection 
to this ; but railways are uot aU straight, either in 
Europe or America, and all must have tnm-outs 
from one track to another, that necessarily re(3^uire 
pretty sharp, if not very shai-p curves. In England 
they have been more liberal in expenditure to secure 
a good direction of line, than we have in this coun- 
try; but the more favorable formation of surface 
with us, haa allowed ua to make lines that, on the 
whole, will compare favorably with theirs. The 
superior ease in the movement in the truck engine 
on curved rails, over that of the long-geared, rigid 
frame of the English engine, is so manifest to an 
intelligent observer, that it seems strange that Eu- 
ropean engineers should not appreciate it, and that 
they should continue to discard it after the experi- 
ence of this country has so long given unequivocal 
preference to its use, on three times the length of 
railway they have in England. I saw a few truck 
engines in Belgium, iu 1850, and at this time, I 
believe, a large proportion of those used in Russia 
are of tliis kind. That the English should at first 
have entertained the apprehension that the truck 
would be liable to leave tlie track, did not surprise 



b/ Google 



lOCOMOTITE EKGINES. 109 

me, for this was the most serious apprehension in 
my own miud when engaged on the plan, at a time 
when no such machine, or any double car or wagon, 
had heen enccessfully used for any purpose but such 
as admitted slow speed — as in transporting long 
timber or other heavy material for short distances. 
But more than twenty years of experience, and 
most of the time on thousands of mil^ of railway 
in this country, wouM appear to afford experience 
enough to satisfy them of the groundless nature of 
their fears. Perhaps they do not respect our prac- 
tice ae much we do theirs, and hence our advan- 
tage. 

In all that relates to thorough building, and in 
avoiding all tinsel in their engines, the English are 
our superiors. It would be much better for as, if 
we substituted wrought iron for much of our cast 
iron material, and left off the brass ornaments, 
which are not in sound taste on a machine that is 
TO.ade to perform work, and not for show. An 
English engine is black, with very little bright work, 
except where it ie necessary to reduce friction in 
the moving parts. 

I have been somewhat particular in my remarks 
on the truck engine. It is proper that I should 
state frankly that I have two objects for this : first, 
the truck has proved to be a highly import-ant 
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improvement in the locomotive engine — is of Ame- 
rican origin, and the credit is due to American 
engineering. In this view it is interesting to all 
who have a taste for inquiring into the origin of 
valuable impi'ovements, and who desire a reliable 
history of them ; and secondly, it ia due to myeeif 
that the public should understand that I was the 
inventor, and had the sole responsibility of intro- 
ducing this improvement in railway machinery. 
As I took no patent for the invention, that kind of 
publicity has not been enjoyed ; and very few per- 
sons who now use the engine, have the least idea to 
whom the railway public is indebted for its intro- 
duction. I do not complain ; as an American 
engineer, it was a satisfactory compensation to be 
able to present to the railway interest a valuable 
improvement, and to see it rapidly dissipate in this 
country the preference that, in many quarters, had 
been tenaciously given to the English plan. 

It will be seen from the preceding remarks that 
the truck engine is materially different from tlie 
English, and in our country it so completely 
takes the precedence on neariy tliirty thousand 
miles of radway, as to lead to the belief that it will 
eventually do the same in Europe. 

It has been stated that a single pair of driving 
wheels work more favorably to the ease of the 
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engine tlian two pair ; and so far as tlie adhesion 
can tie obtained withont too great weight on one 
pair, it is the best engine, especially for high speed. 
The coupling of two pair of drivers increases the 
mimber of parts, and the slightest difference in the 
diameters of the two pair coupled together, causes 
severe strain on the working parts of the engine 
and increases the wear on the rail. The English 
continue this plan up to a weight of five and six 
tons on a wheel, which not only requires a strong 
rail to support it, but is attended with severe weai* 
both on rail and engine. My opinion is, that one 
pair of drivers with tiiroe-fourths the weight of 
two, win do the work of two pair for high speed, 
with more ease to the engine and lesswear on the 
track. In this country, at the present day, an 
engine with one pair of drivers is rarely seen. 
For passenger service, if the work required can be 
done with an engine having about six tons on one 
pair, or three tons on a wheel, it will be the best 
economy to adopt one pair ; and on railways having 
a large p^senger traffic, requiring high speed, I 
should prefer four tons on a wheel with one pair, 
to three tons on a wheel with two pair. 

Passenger engines designed for high speed, whore 
t may be important to secure punctuality in the 
time, in their connection^ with other railways form- 
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iug portions of a general line, must be pi'ovided 
with power to meet difficulties beyond what would 
be otherwise necessary ; sueh as strong head winds, 
an unfaTorable state of the rail, and to make up 
time that may be lost by incidental delays. The 
importance of punctuality in these connections de- 
pends mainly on the position of a rival line, and, if 
often missed, the reputation of the line will suffer, 
and the importance in this respect will depend on 
the value of the traffic in competition, Eivalry is a 
feature in railway affairs that tends greatly to 
increase expenses, and no doubt it often happens in 
these struggles that the traffic secured costs moi-e 
than it ia worth. The local traffic of a railway may 
be done with more definite calculations for economy ; 
there is no necessity of ranning power in excess, 
and often to great waste, as is frequently the ease 
in rivalry with other lines ; and hence, bo far as 
regards the local traffic, or any other that is not 
affected by competition, the power of the engine 
may he economically arranged to provide for it. 

Freight engines should be designed to travel 
slowly, and to these the objection to connected driv- 
ers is not so important, and the necessity of greater 
adhesion will generally determine in favor of that 
plan. The weight and power of freight engines 
will depend on the extent of the traffic. On a 
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double track, tliey may be arranged so as to make 
the most economical transportation; for in this case 
the number of trains may be increased to meet 
almost any amount of traffic; but on a single 
track railway there may be a difficulty in sending 
as many trains as the freight may recLuire, and 
larger trains than otherwise desirable must be made 
up, and of course an engine of larger power, or 
duplicate engine, must be employed to haul it 
The latter plan is often adopted, either by dividing 
the train into sections, or by coupling two engines 
together ; each of these methods has its advocates, 
while neither is much liked, the preference being 
generally given to one engine of sufficient power to 
do the work alone, if that be practicable. The 
latter mode is certainly the most simple, wliile its 
economy in many cases is more than doubtful. 
An engine beet adapted for a freight train, with a 
judicious time table, will, in nine cases out of ten, 
haul the train, and the inconvenience of occasionally 
putting the train in two or more sections, to meet 
an extra run of freight, is a trifle compared to the 
injury of an engine that must always take the train, 
whether large or small. So long, however, as 
single track railways prevail, there will be an 
excuse for a class of larger freight engines than is 
profitable for a railway. The question for tlif 
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en^eer is, to consider well the character of the 
railway and the trafGc it is to carry, and design the 
engines of all classes on the plan that will conduct 
the anticipated service with the greatest net profit. 
In thia the engineer will bear in mind the wear 
and repairs of track, as well as that of the engines 
and win find it a field requiring his hest judgment 
and experience. 

In this country wood has been the usual fuel for 
locomotive engines. Coke has mostly been used in 
England,, and is a much more convenient fuel than 
wood ; it does not req^uire, as the wood-burning 
engines do, a screen or spark arrester, to prevent the 
escape of small burning coals or cinders, carried 
through the eraoke-pipe from wood. This spark 
arrester diminishes the power of the engine, and is a 
heavy appendage to the machine. Coke is a very 
convenient fuel ; it is of less weight and much less 
bulk than wood, per mile run. Tliey have been 
compelled to use coke in England, not being 
allowed to use coal, which is a much cheaper fuel, 
on account of the smoke, which seems to be a very 
offensive thing to an Englishman : but recently, it is 
said, a mode of consuming the smoke, by introduc- 
ing a volume of atmospheric air, so as to imite with 
the gases and smoke as they rise from the surface 
of the burning coal, causes so complete a combus- 
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tion, that no smoke of consequence escapes from tlie 
smoke-pipe. If this shall be found by experience 
to succeed, it will greatly improTe the economy of 
fuel in English engines, and in all others where 
bituminous coal of good quality can be cheaply had. 
Coal has been used in this country for several years 
in freight engines, and to some extent, recently, in 
passenger engines; the question must be one of 
increasing importance, as wood becomes scarce and 
dear, which in some parts is already the case. 
Ck>al, however, in most parts of this country, is 
dearer than in England, Even the anthracite is 
more expensive, and good bituminous coal, suitable 
for locomotive engines, can only be had cast of 
the Alleghany range hj the cost of long trans- 
portation. Still, there are many railways on the 
Atlantic district, that will find bituminous coal to 
be cheaper than wood. There have been several 
attempts to use anthracite coal in locomotive 
engines, and I believe it to have succeeded very 
well in some cases, for low speed, as required for 
freight trains. 

In the western States there is a large supply of 
bituminous coal, some of which is of very good 
quality, but a large portion is inferior and will 
only he used from necessity; and tliis necessity 
will, no doubt, bring much of it into use in tlie 
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prairie districts, wliere wood is scarce ; and tlie 
engines must be adapted to use the fuel that can be 
obtained with the greatest economy. There are many 
railways in this country situated so that they can 
purchase good wood, delivered at their stations for 
$1 50 to $3 50 per eord ; in such eases, coal will not 
supersede wood, except in those localities that fur- 
nish a good article at a low price. The engineer 
will see that the question of fuel to be used in 
engines, will depend on the price and relative 
quality at which the different kinds can be obtained, 
for the locality to he provided for. 
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CHAPTER XIT. 



COACHES 



The trains used in England for railway veliiclcs 
are, naraely, wagons, for such as are adapted to 
freight, and coaches, for tliose adapted to passengers. 
In this country the term car hae generally heen 
adopted for all railway vehicles, thongh to some ex- 
tent the term coach has heen used for passenger cars, 
The term car has the advantage of brevity, and of 
signifying a vehicle adapted to a railway, as contra- 
distinguished from the vehicles of ordinary roads. 
If we adopt the term coach, for passengers, it must 
have the prefix of railwa/y, to distinguish it from 
coaches used on common roads, so we do not ahbre- 
viate or cut off the prefix by this term ; the preiix 
is necessary in either ease, to hold the distinction 
between vehicles adapted to freight, and those for 
passengers on the railway. If the term coach be 
adopted, then to make the distinction com}>lete, it 
must be railway coach ; and in the other, or Ameri- 
can term, passenger car; between these there is 
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little to cliooae for brevity in writing, and one may 
becoaeidered as easy of pronunciation as the other. 
In the ordinary intercouree of the operations, in 
using the terra coach for pafleenger, the railway 
prefix would be omitted, whereas, in the term car, 
the prefix of passenger muet be used; the advan- 
tage, therefore, of brevity and convenience in the 
parlance of the station, is in favor of coach. The 
term car, if applied exclusively to freight veliicles, 
has the advantage of Bufficient distinction from 
other railway vehicles, and from those on common 
roads. If, therefore, the term coach is applied to 
vehicles for the conveyance of passengers, and the 
term car to those for freight, baggage, etc., we shall 
secure terms, expressive, and of the greatest brevity 
and convenience for the use of the operatives on 
the railway, and shall lose nothing in writing. The 
full terms will then be, railway coach, freight car, 
baggage ear, platform car, cattle car, gi-avel car, 
and hand car. All, except the coach, are in general 
use in this country, and as before observed, to some 
extent, this is also used. These terms will he 
adopted in the following remarks on this branch of 
the subject, as best calculated to serve general con- 
venience, and not inconsistent with usage. 

Eailway coaches and cars were formerly four- 
wheeled vehicles, and this was the general practice 
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down to 1838. SliortlypreviouBtothiBdate,tliep!aTi 
of eigiit-wlieeled coaches and cars began to te intro- 
duced in this country, and they are now in general 
use for both freight and passenger tra£Bc. It will 
require no labor to show that the plan was siraply a 
duplication of tlie truck of the locomotive engine, 
then, and for several years previous, in successful 
operation. The truck that would work successfully 
for the leaders of an engine, could not fail to work 
for a car ; and if it worked for leaders, there could 
be no doubt it would work equally well for the 
hind, or trailing end of the car. In this way two 
trucks were adapted to take the place of two pair 
of wheels, supporting the upper frame at both ends, 
in the same way as the truck supported the forward 
end of the engine. Such a coach or car, it was 
easy to see, would run equally well in either direc- 
tion. The frame of the coach or car, resting on the 
centre of the track, would secure to its motion 
the same advantage of steadiness, that it gave the 
engine, and the same facilities for easy and safe 
working on curve lines of rail. Fromits action, as 
described on engines, it will be perceived, that the 
truck may be made so as to pass curves with the 
greatest ease and safety that is attainable. The 
ends of a four-wheeled car, extending about be, 
much from the bearing point on the ^e, as the 
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axles were from each other, produced at the ends 
of the frame, double the amount of yertical and 
horizontal Tibration that occurred at the wheels, or 
bearing point on the rail ; whereas, in the truck 
arrangement, the motion of the main frame at the 
point where it reats on the centre of the truck (near 
the end of the main frame) is only half as much as 
that duo to the motion of the truck wheels, thereby 
reducing the horizontal and vertical motions of the 
end of the frame to a trifle over one quarter of 
what they were in the four-wheeled arrangement. 

The four-wheeled coach was made for the seating 
of eighteen to twenty-four passengers. The eight- 
wheeled coach was originally made for seating 
thii-ty-six to forty persons, and has been increased 
in size to provide for seventy-two ; but the general 
rule at this time is to provide for sixty seate. 
Coaches have been made with six-wheeled trucks, 
and some of this kind are now in use, but they are 
not generally regarded with favor, and very few 
railway managers adopt them. The four-wheeled 
truck is more simple, has less friction, and meets 
eveiy requirement that is desirable. The only 
thing gained by the six-wheeled truck, is more 
wheels, and the capacity for a larger coach, which I 
do not consider economical in the working of the 
railway. The four-wheeled truck is a very simple 
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machine, and is adapted to produce the best motion, 
with the least friction, and admits the form that 
will traverse curve rails with the greatest ease and 
safety. It admits as large a coach as is wanted, 
with the least number and weight of wlioels re- 
quired to secure its peculiar advantagss ; and may 
be made to reduce the pressure on tlie rail, by 
reducing the coach to the same capacity as the 
four-wheeled coach. 

Large coaches are regarded by some persons 
as more safe for passengers than small ones. No 
doubt a strong coach is safer than a weak one ; 
and a large coach is necessarily' weaker than a 
small one, if its weight is in the simple propor- 
tion of the relative sizes. To make a large coach 
as safe as a small one, its weight and strength 
must he in geometrical metead of direct propor- 
tion. The danger of injury from accidents, arises 
mostly from the momentum of the train, and the 
question is, what size of coaches in the train will 
experience a sudden check to the momentum the 
most severely. If there was but one coach in the 
train, and that of the size of five ordinary coaches, 
the momentum would all be in that one coach, 
^nd the whole action would be instantaneous; but 
if the train was in five coaches, they would all be 
separated a low inches, and the first coach, at the 
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uistaiit of meeting an obstruction, wonld only act by 
its own momentum, and the second, as it came up, 
would first act on its buffer springs, which would 
modify its force, and between the instant of time 
and the action of the buffer springs, the momentum 
would be somewhat checked ; and so to the last 
coach, the joints, the small separation, and the 
action of the buffer springs, would reduce the mo- 
mentum of the train by dividing its power. It is, 
therefore, obvious that small coaches tend to cheek 
ortoameliorate the force of momentum, and thereby 
reduce the severity of its action and the danger to 
the train. 

"When tlie eight-wheeled coaches were first intro- 
duced, it was believed, that in cases of accident, 
they were not as liable to overset as the small four- 
wheeled coaches, which I think was true at that 
time ; but as speed has increased, it is quite com- 
mon for them to be upset, in accidents by which 
they are thrown from the track, and the roof and 
floor badly broken up. If the coach, large or small, 
when thrown from the track, is strong enough to 
resist breaking up, there is not usually much perso- 
nal injury to passengers. There is, doubtless, a 
medium for the size of coach that is most safe, and 
I think a forty-seated coach is as good, and quite as 
likely to be safe as any larger size. 
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In England, and generally in Europe, the manti- 
gera adhere to the single frame in coaches and cars, 
not having adopted the double frame, or truck plan. 
In. their railway coaches they have generally spread 
tlieir wheels further apart, so as to reduce the mo- 
tion at the ends. It will appear ohvions, that the 
close gearing of the wheels in coaches, produced an 
action at the ends of the frame, similar to that 
■which has been described as unfavorable in loco- 
motive engines. The coach wheels were originally 
about four and a half feet apart from centres, in a 
longitudinal direction. This distance was gradu- 
ally extended until it reached ten feet, in four- 
wheeled coaches; and finally, the third pair of 
wheels was introduced, and the extreme wheels 
spread to twelve and fourteen feet. This plan ma- 
terially reduced the motion at the ends of the coaeh ; 
but it is subject to the objection of increased fric- 
tion on the rail, and cannot be as safe in its adhe- 
rence to the track, on the curved parts of the rail. 
Por reasons before stated in regard to engines, the 
end motion of a single frame must be greater than 
when the main frame rests on the centre of a truck 
frame ; and if the English coach had no anxiliarj' 
means to steady its motion, it would be a much 
worse riding coach than the American; but die 
English have adopted a very good plan to steady 



b/ Google 



184 RAILWAY PEOPERTY. 

the ooacL, by means of a right and left eoupling- 
Berew, wliicli draws the coaches to a close bearing 
on. their excellent buffer springs, which greatly con- 
trols the vibratory motion cansed by the inec[ualitie9 
of the rail. The passenger on a fast train very soon 
discovers whether or not the buffers are properly 
screwed up ; in fact, the motion would he extremely 
unpleasant if the coach was left to act without any 
means of this sort to control the vibratory motion. 
With all the aid of this device, tliis motion, at 
points where tlie rail is not in good line, or when 
entering on a curve, is very sharp and unpleasant, 
even on their best lines of railway. If the same 
excellence was given to the springs of the Ameri- 
can railway coach (both bearing and buffer) that is 
given to the English, the former would ride much 
more pleasantly than the latter. The decided supe- 
riority of the English spring's go fai' to make up for 
the advantages the American coach derives from 
its truck arrangement. 

The English railway coach with six wheels has 
four apartments for passengers, with six seats each 
for first-class coaches, and eight seats for second- 
class coaches, or respectively 24 and 33 passengers 
for each coach. The body of the first^elass coach is 
about 22 feet long, and of the second class coach 
about 20 feet long ; or the latter is about half the 
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length of the American sixty-seated coach. It does 
Dot appear from the experience of English aud 
American railway travelling that any incieased 
eafety is secured to passengers by large coaches. 

On the continent of Europe, American railway 
coaches on the truck principle hare been intro- 
duced to a limited extent : I believe they are mostly 
used on the Easaian railways, and very tew in other 
parts of Europe. In this countiy they have super- 
seded (except for the horse railways of cities) all 
others, and undoubtedly possess advantages supe- 
rior to any other now in use. But iu their detail 
there is room for improvement. The truck arrange- 
ment undoubtedly adds something to the weight of 
the coach, as there must be the truck frames, which 
are an addition to the main frame ; but tliis disad- 
vantage is more than compensated by its superior 
ease of motion and traction, and its ease to the rail 
and machinery ; and considering the facility of in- 
creasing the number of wheels, it is quite practi- 
cable to make a coach for a given number of passen- 
gers on the truck plan, with less weight on each 
wheel than on the old plan ; and as railway science 
improves, and the influence of the weight on the 
wheel comes to be duly considered, the truck ar- 
rangement will be found to possess great advan- 
tages in the economy of railway management. 
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As before mentioned, the Engliah railway coach 
Bpring is excellent ; the American spring is far in- 
terior to it. The latter is too short to afford the 
soft motion that is desiraljle both for the comfort 
of the passengers and the durability of the coach 
and the track. This has arisen in part from the 
erroneous short gearing of the truck, not allowing 
room for the proper length of spring. The short 
gearing was an early error, growing out of the sup- 
posed necessity of running most favorably on curved 
rails, which is gradually giving way to a better 
rule. "With a truck geared with its wheels five and 
a half feet from centres, the spring may be much 
improved, and the truck made safe and steady, 

"We have gone largely into India rubber as a 
material for railway coach-springs ; a material bet- 
ter calculated for a bouncing motion than for the 
legitimate wants of a coach-spring, and as the prac- 
tice is now getting out of favor, it is hoped it may 
be soon laid aside, and steel, the best article now 
known, be wholly substituted. There are several 
pointfl in which a soft, easy spring is important in 
coaches run at high speed : First, it is more easy 
and agreeable to the passenger ; secondly, jt re- 
duces the wear and tear of the coach ; and, thirdly, 
it saves all its cost in the wear and tear of track. 
The weight of the railway coach baa gone up from 
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14,000 pounds to 21,000 poimds, and this ^Teat 
weight at high speed renders it highly important to 
secure the best springs that can reasonably be 
made. 

As before stated, the American railway coach is 
usually designed for 60 passengers — the English 
taking their second-class six-wbeeled coach for 32 
passengers. The former carry seven and a half 
B on a wheel, and the latter five and a half 
i on a wheel. Comparing the American 
with the first-class English coach, the former carry 
seven and a half and the latter four passengers on a 
wheel. The American has cast iron wheels and 
the English wrought iron wheels. It has beeu ob- 
served, that the American coach, owing to its truck- 
frame, has greater elements of weight than the 
English coach; but the latter is notwithstanding 
about the same weight per seat as the former ; and 
being shorter, is much stronger and better able to 
resist crushing in a collision. "Wliile the EDglish 
eoaeb is about the same weight per passenger aa 
the American, the wheel of the fii'st-class English 
coach carries yW;* passengers, and the wheel of the 
American coach carries seven and a half passen- 
gers, or nearly double the number on a cast iron 
wheel than the English coach carries on a wrought 
iron wheel of about eijual weight. Cast iron is not 
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used in Englisli coaches in any part j'eqniring 
strength; even the jaws on the frame for steadying 
the hearing springs are of wrought iron, instead of 
cast iron, as in ours. Wrought iron, if it fail, is not 
like 3ast iron, hable to sudden ruptiu'o, hut usually 
gives warning Bufiicient to guard against actual 
failure, and is therefore a much safer material. As 
evidence of the anxiety in this respect of the man- 
agers of American railways, it may often be noticed 
at stopping-places that men pass round the train 
with hammers, sounding the wheels in order to dis- 
cover if they have received on the journey any 
chects not discoverahle by the eye ; a practice that 
cannot be neglected with prudence. !Now, a mate- 
rial that requires so much watching should not he 
used for high speed if a better or safer can be had 
at reasonable cost — -if indeed at any cost. But it is 
doubtful if cast iron wheels are any cheaper, except 
in first cost ; and this extra first cost, it is believed, 
f superior durability ; and if the 
■ accidents caused by the breaking of 
cast iron wheels be taken into account, there can be 
no doubt the wrought iron is the cheapest wheel in 
the end, and far more satisfactory as to safety. 

The American railway coach has no cross parti 
tiona, and generally no doors in the sides ; it has a 
parage longitudinally through the centre through 
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wliicli tlic passengers pass to the seats on either 
side, and thiis recLuires the body of the coach to be 
of an extra width ec[iial to the width of the passage, 
■which ie an element of wealmess, especially aa it 
can have no cross support hetween the ends, except 
what it has in the roof and floor. There being no 
doorB in the sides, adds to the strength in this part, 
and goes to compensate for the want of cross parti- 
tions, and if the coach was not unreasonably long 
and wide, would balance the want of cross support. 
The English coach is divided by cross partitions, 
inclosing two rows of cross seats in each division or 
apartment, which giv^ good facility for combining 
the floor and roof, but has the weakening effect of 
side doors, and if the body was very long, lite the 
American coach, this would be a serious objection 
to its strength. But as it is only half as long as the 
American, and the body supported at three points 
instead of two, it must on the whole be regarded 
for ec[ual material a stronger coach, and less liable 
to break up by colKaion. It cannot, however, be 
recommended to put partitions and their necessary 
appendages, side doors, in the long American coach ; 
the strength of this coach is very dependent on its 
sides, and if the long beams were not supported by 
the deep side plank under the windows, they won' " 
recLuire to be very heavy and well trussed with 
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iron. It has been noticed tliat the English coach 
IB about the same weight per passenger, while ita 
plan has less elements of weight than the Ameri- 
can ; and that the former carries but little more 
than half the weight of passenger per wheel that ia 
carried by the latter ; that the former use wrought 
iron as a material where the latter use cast iron. 
These circumstances, with the general superiority 
of their track and police, sufficiently account for the 
greater safety of English railway trarelKng. 

The plan of the American railway coach is 
adapted to at least an equal degree of safety. It 
has the objection of some additional weight to pro- 
vide for its truck frame. Its motion is more favor- 
able for the track, the coach and the passenger ; and 
by its eight wheels may be, for a given number of 
passengers, lighter on the raU and more favorable 
for its durability ; with bearing springs equal to 
those of the English coach, it would have superior 
ease of motion. It is, however, obvious from the 
general practice in this country, that these advan- 
tages have not been fully secured. There has been 
a taste for a large railway coach early inculcated 
and very generally perpetaated in our railway his- 
tory. The prevalent idea seems to have been that 
a large coach gives importance to a railway, and 
little coDBidera^ion has been given to the mechanical 
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pi-iiiciples, or tlie true economy ijivolved in tliia 
question. I t}iiuk tlie most prominent claim of late 
for a large coach is tliat it is more safe; a position 
I regard as untenable. As before obsei-ved, tlie 
safety of a railway coach depends materially on its 
strength. A long coach body, having no interior 
cross supports, is necessarily more likely to crush in 
a collision than a short one having the same sized 
timbering. A coach body resting on its two ends 
is subject to the same laws of strengtli as a bridge; 
and it is fully appreciated that a bridge of long 
span, or length between supports, requires its scant- 
ling to be stronger in proportion to a short one, as 
the squares of their respective lengths ; and hence 
a coach body 40 feet long between suppoiis requires 
four times the strength to sustain the samA weight 
that would be required for one of 20 feet between 
supports; and in this ease, the strength must he 
further augmented to provide for a double weight, 
as the large coach is m^e double length for the 
pui-poae of carrying double the load. The influence 
of momentum has been noticed ; it has been shown 
that the large coaches will feel its iufluenee more 
severely than the small ones, and are more exposed 
to be broken up in a collision. No doubt, thei-e ia 
a size of coach that is most convenient for use— a 
size that best meets all the wants to be provided 
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for. In this must be considered safety, cost, con- 
venience of ingress and egresa for pa^engera, 
facility of seats, handling at stations, and the trac- 
tion of the coach. All tliese points can be better 
secured by a coach of 40 seats tlian one of 60 
seats. I am well aware that railway men in this 
country will generally dissent from this view, for I 
have often discussed the question with many of 
them, and know the tenacity witii whicli they ad- 
here to large coaches, though I have yet to learn 
oae single argument worthy of consideration that 
has been urged in their favor. The folly of hauling 
a house, with an audience-room capable of seating 
60 people, through the country at the rate of 40 
to 50 miles per hour, and calling it a vehicle for 
travelhng, does not seem to have entered the general 
mind of railway managers. 

Oars for freight have had a similar history as that 
described for coaches. The eight-wheeled, or truck 
principle, was adopted in this coimtry for cars about 
the same time as for coaches; and has much the 
same advantages over the old four-wheeled railway 
wagon previously in use. The English adhere to 
the old single frame arrangement, and, I believe, 
generally with four wheels instead of six, as in their 
more modern coaches. They have spread the 
wheels longitudinally, from about four feet apart to 
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aix and eight feet apart If it be,a8 it undou"bte(31y 
IB. an advantage to reduce the weight on the wheel, 
as well as to secure other advantagee, eight wheels 
are certainly better than four; and in regard to 
freight, not requiring high speed, it is difficult to 
see the reason that prevents English engineers from 
adopting the truck plan. As in coaches, we have 
generally adopted the truck principle in ears ; but 
though we have, as I think, the best principle of 
con Btr action, we have not made a wise improvement 
of it ; for, instead of improving the opportunity of 
lessening the weight on the wheel, we have in- 
creased the load, so that no advantage in this re- 
spect is gained. Our cars are usually designed for 
ten tons of freight ; and the ear will weigh from 
seven to eight tons. On a few coal railways :they 
have used ciglit^wheeled cai^s, that carry a load of 
three and a half to four tons, the weight of empty 
cars from one and a quarter to one and a half tons ; 
but these ai-e exceptions to the general practice, 
though they have been in succeasful use twenty 
years, and have resulted from superior engineering 
and management. The general tone of opinion 
among railway managers has been in favor of large 
cars as well as coaches. It seems to have been the 
prevailing idea, that the ear should be as large as 
The true question here involved is, tm- 
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do^ibtedly, tlie car that will afford the means oi 
cheapest transport. If the car fumiali suitable ac- 
commodation to the freight carried, and is conve- 
nient for management, the essential requisites are 
"provided for. The large cars are necessarily more 
severe on the tract — causing greater derangement 
and wear than small ones ; this mnst be obvious to 
the least consideration. The argument, claiming 
greater safety in large cars, is not tenable for coaches, 
and much le^ so for ears, not having oven a plausi- 
ble basis to rest on. No doiibt there is a size of 
cars as well aa coaches, best fitted for the service 
they are to perform. The car should be of sufficient 
size to permit convenient stowage of the freight 
generally transported. It is not incumbent, nor 
good economy, to provide, in the general plan, for 
those occasional pieces of freight that may be offered 
a few times in the course of a year ; it should pro- 
vide for the articles that constitute the great mass 
of the traffic. On the English railways, where thero 
is as much necessity for this provision as here, tliey 
conduct all their traffic on cars ranging from twelve 
to fifteen feet long, and do not seem to feel any em- 
barrassment. They transport live stock of every 
variety, and in large numbers; and the ease and 
facility of handfing the cars at theij' stations, greatly 
. me when witnessing their operations. 
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If it be said, that it is at times necessary to trans- 
port long timber, or other article requii-ing a longer 
and larger car, let there be a suitable number 
adapted to this object, if it appear a branch of 
traffic that will warrant the expense. It would cer^ 
taiuly be bad economy to incur extra expense on 
one hnndred cars, that any one of them may be 
adapted to some peculiar form of freight recLuiring 
only the capacity of one. But there would not 
generally be one car-load of this kind of exceptional 
freight in a thousand, tliat would not be sufficiently 
provided for in cars well adapted to the general 
traffic. 

Having been long convinced of the impolicy of 
large freight cars, some years since I proposed to 
stock a new railway with care eighteen feet long for 
covered and twenty-one feet long for platforms ; 
and contracts were made accordingly, and continued 
imtil about two hundred cars were placed upon the 
railway. The cars were satisfactory to the men 
who managed them — ^they were lighter in propor- 
tion to their useful load — more easily moved aboiit 
the station by hand (of which more or less is always 
necessary), requiring less than half the force to 
handle tbem — no inconvenience was experienced in 
stowing freight — ^less labor wa^ required in loading 
and unloading grain — they carried a greater per- 
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centage of useful load in the train, and in collisions 
were less injured tlian large cars, and the practical 
operation was satisfactory in every respect. But 
the directors of the company thought it would not 
do to' have SKiall cars, whea other railways had 
large ; alleging that it would give their railway a 
diminutive character, and injure the stock in the 
market ; and, contrary to my advice, made contracts 
for as large eai's as were in use on other railways. 
Against this, for a time, 1 remonstrated, urging- 
that the small ears were working very satisfactorily, 
and that the vaiue of the capital stock- would de- 
pend on the net money tiiat would be earned, rather 
than on the size of cars used, and that perseverance 
would show the true interest of the proprietors- as 
affected by the size of cars. In reply, says One^ of 
the directors, " What do we care for the value of 
the stock twenty years hence?" I mention this, 
merely to show the short-sighted policy that often 
controls railway management. 

Little as the subject regarding the weight of ma- 
chinery has been considered, there is no one that 
more intimately concerns the economy of railway 
management. This cannot fail to impress the engi- 
neer who carefully examines the mechanical prin- 
ciples involved, and the result of railway practice. 
No superficial attention will prove a corrective; it 
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must be thorough, careful, practical, and lahorious, 
to reach a beneficial result. The wants of the ti-afSe 
must be well studied ; as they are to he provided for, 
and the traffic to be extended to new items, as fast 
as they may pay remunerative rates. This settled, 
and tlie important CLueetion follows, what sort of 
machinery will afford the means of doing it in the 
most economical manner ? 

In relation to coaches and cars, the question does 
not involve any difficulty when regarded in view 
of well known principles, and their proper adapta- 
tion to the use required. A coach of 40 seats is 
quite as convenient for making up a train as one 
for 60 seats. If a greater number are required for 
the train, they are as easily moved if in train ; and 
if single, they may be moved more easily in cor- 
respondence to their capacity, and this is important 
so far as the movement is required by manual 
labor. The ingress and egre^ of paeaengers is iu 
favor of the small coach ; it may be lighter in pro- 
portion to the load carried, and it will often be 
sufficient for the fraction of a train ; in which ease 
it will serve all the purpose of a larger coach. 
Where, then, is the superiority of the large over the 
small coach which is to compensate for its more ex- 
pensive maintenance ? I have not been able to see 
it, though tho large coach is adhered to with all the 
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tenacity of "red tape," Some excuee it on account 
of the spring or elasticity of the long body, and 
claim that it ridee mOre easily for the passenger 
than the shorter hody. This is an admission that 
it is weaker than the short one, and, of course, eo 
far less safe, as it could have no more spring if it 
was equally rigid. Now the body of a coach should 
be made so as to give it the requisite strength ; and 
i,he springs should be under it, not in it. The triith 
is, the spring of the larger body arises from its 
weakness between supports, and the greater elasti- 
city is not an object, but a mechanical nedessitj', 
arising from the desire to avoid the weight of scant- 
ling, that would be recLiiired to give it the same de- 
gree of strength that appertains to the more rigid 
frame of the short coach ; and hence the resort to 
iron trussing in the body of the large coach to im- 
prove its stiffness, not its elasticity. 

In regard to ears, there is nothmg gained, even 
in convenience, in carrying from two to two and a 
half tons on a wheel, over such as may carry one 
and a quarter to one and a half tons, ear and load 
included. 

The real difficulty in this matter is the habit, thas 
has become very general on railways, of using large 
cars and coaches. To remove this is no easy task, 
and considerable time must elapse before the ill- 
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founded prejudice can lie removed ; and the engi- 
neer who may appreciate this subject will find it 
necessary to proceed cautiously with any changes 
he may desire to make ; and to keep in mind that 
he will he opposed by men who have influence, 
although they do not comprehend the principles 
involved. Prom long observation and much reflec- 
tion, I am satisfied of the substantial truth of the 
position I have taken, and that sooner or later it 
must come to be properly considered. Though I. 
look appropriately to the professional efforts of civil 
engineers for improvement in this department, it 
must not be expected that all engineers will meet 
the requirements, of the case. I have seen the 
regular daily operation of passenger trains on an 
important railway, under the advice, of an engineer 
of extra profession of scientific claims, drawn by an 
engine of 30 tons weight, with two coaches nearly 
half filled with passengers, over a soft, unballasted 
prairie railway ; the bouncing of the coach such as 
to alarm passengers not accustomed to this kind 
of travelliTig, and even to try the nerves of others; 
The discomfort of this sort of travelling is obvious, 
as the difficulty, or rather impossibiUty, in wet 
weather, of keeping the track in order, and tliti 
damage to the machinery, must correspond to its 
weight and the roughnese of tlie track, and the net 
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profits of this kind of inanagemeiit, if anything, 
must be very small. An engine of Ifss than half 
the weight, and coaches of scarcely more than half 
the weight, would have performed the service per- 
fectly, and BO reduced the weight on tlie rail, that 
the expense of adjustment would be comparatively 
small, and the whole machinery kept in order at 
less than half the expense. 

I have seen the operations of a railway tliat had 
no heavy basiness, either in freight or passengers, 
and the daily passenger train rarely containing 
more than one coach, and this drawn by a 20 ton 
engine. The little Saratoga engine, before de- 
scribed, weighing less than seven tons, would have 
taken in suitable coaches double the number of 
passengers, at the rate of 25 miles per hour, at half 
the expense incurred by this inconsiderate practice ; 
and yet no one engaged in the management in 
either of the cases above mentioned seemed to sus- 
pect any want of sound economy. The practice 
arises, not from any inherent difficulty, but from 
the absence of careful thoiight, and from a ready 
yielding to careless and iU-advised habits. 

On single track railways, there is an advantage 
on account of the inconvenience that may arise in 
a heavy traffic of too great a number of trains in 
having as much power in tlie engines as is eompati- 
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ble with a due regard to economy in otber respects ; 
and tliis will often lead to pressing the weight of 
engines beyond the beat limit, and mnst be ad- 
mitted to be some excuse for the practice. But 
tins does not apply to the eoacbee and cars gene- 
rally, for whatever be the amount of traffic suppos- 
able on a railway, the most favorable size of the 
coach will be essentially as good for a large as for a 
small traffic; and freight may be transported to 
any amount on a six-ton, eight-wbeeled car, cheaper 
than it can on a larger one. 

It is claimed by some that large cars are best 
for transporting live stock. Why are they better ? 
Will tbe stock be more safe ? The safest plan would 
be to have but one animal in a place ; then there 
Would be no other to injure it; and injury from 
each other is admitted to be the main source of 
damage, consequently the greater nuinber together, 
the greater the risk. The English carry a large 
amount of every description of live stock in thoir 14 
feet cars, and have not learned their inconvenience. 
I have not yet learned a valid reason for the im- 
agined superiority of large over small cars for live 
stock, unless it be that when a car is once placed 
for receiving them, it would be more convenient to 
drive a whole train-load on, and save the troublo 
of changing cars in the process. 
9* 
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The coiistmcting engineer should carefully con- 
sider the traffic he is to provide for, and aim, bo 
far as he may have the power, at securing such 
machinery ae will effect the most economical trans- 
port; and in thie, I am well aware, he will find 
much prejudice. It is nevertheless highly impor- 
tant, and by degrees, the necessity of more strict 
economy will compel attention to this branch of 
railway management. On railways of large traffic, 
at good rates, the nec^sity will more slowly deve- 
lop itself, but on those of light traffic, this atten- 
tion to a more thorough scrutiny into expenses can- 
not long be delayed, and engineers should give this 
branch of supervision their most careful and dili- 
gent attention ; beaiiDg in mind, that it is not the 
largest machinery that should be run on a ranway, 
but that which will afibrd the best net profit on the 
traffic they conduct. 
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CHArXEE XV. 

OrEEATING DEPARTMENT EJTEODHCTOEY. 

TuE term operating has come to be understood as 
expressing the business of maintaining the railway 
and maeliinery and conducting the traffic. 

In the general practice there is placed at the head 
of this department a superintendent, with subordi- 
nate agents to attend to the various branches of 
business. The Buboi"dinates are more or less varied, 
according to the magnitude of the traffic conducted. 
On prominent railways there are often assistant 
Buperintendents, who, under the general instructions 
of the superintendent, exercise his authority in his 
absence. On some railways a civil engineer is em- 
ployed ; but his branch of duty his not been, so far 
as I tnow, a very important one in tl e operating 
department. There is a fre "ht dej i tment, and a 
passenger department ; an auditor and a cashier ; 
or in some form their equivalei ts 

The superintendent directs in regard to all repairs 
of track and machinery, and for this purpose em- 
ploys tract-masters, and a master machinist; also 
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constr\icts time-tables for the running of trains, em- 
ploys conductors for running them, station agents, 
clerks, wood and water men, watchmen and switch- 
men. The auditor and cashier are not properly 
under the supervision of the superintendent, but 
receive their appointment from the boai'd of Direc- 
tors, and are responsible directly to the President 
or Treasurer. 

Tlie first business of operating a railway is to 
organize the conducting of the traffic, which must 
be immediately followed hj the organization of a 
system for repaira and maintenance. 

At the head of the freight department there is 
sometimes placed a general freigiit agent, but in 
otliers a chief clerk has the charge of the account- 
ing duties under the direction of the auditor. K 
the former, it is usual for the general freight agent, 
under the direction of the superintendent, not only 
to attend to and supervise the freight traffic, but to 
make contracts for freight and perform other outside 
duties in this branch ; in the latter case, these duties 
are more or less committed to the local agents at the 
stations, under the general direction of the super- 
intendent. 

The head of tlie passenger department is styled 
the genera] passenger agent. He keeps the accounts 
with all persons authorized to sell tickets, and 
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receives the reports of the passenger coadnctore, 
also keeps the aceounte with connecting railways 
ill tlie sale of through tickets, which has become 
an extensive practice, and involves corresponding 
accounts. 
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CHAPTER SVI. 

OrEEATIN& FKEIQKT 

On important railways, the freight department 
requires tliorougli system in the aeeounts. If strict 
attention is not given, so as to present full and ex- 
plicit statements of the numerous parcels of goods 
received, forwarded, and delivered, confnsion and 
loss will occur. The accounting duty of the freight 
department is by far the largest in railway opera- 
tions, and demands the most careful and strict 
attention. In the early history of this husinees 
there was much confusion. Persons who had been 
employed in the ordinary methods of transporta- 
tion by vessels and common roads, were often found 
quite inadequate to the rapid transaction required 
on a railway. One of the difficulties ai'ose from 
the effort to make complete hills for lots that were 
distributed in several cars of the train. This has 
for some time been abandoned, and bills are made 
for each car, without reference to the particular lota 
to which they belong, at the same time aiming to 
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keep lots together so far as may be. The goods for 
aoy particular station are usually placed by tlieiri- 
selves in one or more ears, and euch car or cars are 
left with their bills of lading at their destined sta- 
tion, to be unloaded and delivered by the station 
agent, who is held responsible for the charge and 
the proper delivery of the goods. If small lots of 
goods are to be sent to several stations, they are 
sent by a distributing car, and delivered to the 
respective stations from the train, which must stop 
a sufficient time to unload tliem at the stations. 
From the office of shipment a copy of the bill of 
lading is sent to the auditor, who charges the agent 
at the office of destination with the same. By thia 
means the auditor's books show the accounts of the 
station agents, who are recLuired to make daily 
reports to him of their casfi receipts, and transmit 
the funds they collect to the cashier, or other fiscal 
officer. This makes the check complete ; the audi- 
tor's accounts showing how much should be paid in 
by the agent, and the amount received by the 
cashier, and he is at all times able to show tho 
Treasurer of the Company, or the board of Direc- 
tors, the amount of fimds that may be transmitted 
or paid over. 

The station or other receiving agent may not col- 
lect the charges immediately, in which ease his 
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reports state the amount of gooda on hand, and tliQ 
charges due on the same. Occasionally, there wilt 
bo lots of goods remaining for conaiderahle time 
before called for hy the consignee; and so far 
as not called for, the agent cannot collect the 
charges, and mnst report " goods on hand." If the 
agent improperly choose to keep the funds he has 
collected, he may do so by false returns as to goods 
on hand ; and if suspicion of this arise, the auditor 
should send an agent to examine the goods on hand, 
and if he find the goods have been delivered he 
■will know the agent lias made false reports, and the 
correction may be promptly applied. With proper 
diligence on the part of the auditor no great loss 
can occur, 

The conductor of a train has what is called a 
train list of the cars in his train, setting fortJi the 
number that are to be left at the several stations, 
and as he leaves the cars, takes a receipt for the 
same from the station agent, which is his voucher 
for their proper disposition ; and if from any acci- 
dent he is compelled to leave a car before it reaches 
its destination, he reporte it at once to the office of 
the station where it was loaded and billed, and also 
to the general office, where means are taken to send 
it forward to its destination. In addition to the 
train list, the conductor usually carries the bills of 
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the goods in his train, tliat are made t(i the station 
to which they are due, and these with the cars he 
delivers to tlie station agent. In some instances, 
the bills are sent forward by a passenger train, and 
received by the agent before the goods arrive : in 
some instances it has been the practice to send for- 
ward the train before the bills were made out ; in 
snch case the bills follow, and may not arrive until 
after the goods reach their destination. It is a bad 
practice and leads to embarrassment in the delivery 
of goods, and should not be tolerated. 

The freight business is now so well organized, 
that losses seldom occur from stray goods, and the 
mode of cheeHng appears to be complete. 



b/ Google 



CHAPTEE XVn. 



In the p^senger department, tie accounts are 
kept hj the general passenger agent, who supplies 
from his of&co tickets to all persona authorized to 
sell them, and the cheeks in this department, so far 
as relates to ticket agents, are complete. Deception 
can hardly be practised except hy collusion with a 
thii-d party. 

The conductors of the passenger train report t^ 
the general passenger agent, and there has not been 
found any means of cheeking him for the collec- 
tions he makes in the coaches, except so far as it 
has and may he done by espionage. In conse- 
quence of this difficulty most railway companies 
offer inducements to passengers to procure tickets 
at the oflices by allowing a discount of 5 to 
10 cents on a ticket. This induces a largely in- 
creased purchase of the ticket agents ; but there is 
a considerable amount still collected in the coaches 
by the conductor, which is consecLuently dependent 
on the integrity of his return, I know of no ineana 
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to wholly remove the difficulty arising from this 
want of a check on the conductors. 

On English railways moet of the stations are in- 
closed, and the passengere on leaving and usually 
on entering tho station, must in the former ease 
give up, and in the latter show their ticket ; but 
there is nothing to prevent the ticket collector from 
taking the fare, and if the passenger has no ticket, 
the integrity of the collector must be relied on, to 
account for the money. In large towns a different 
course is pursued : about one mile from the station, 
a ticket collector gets on the train and collects the 
tickets, the train being delayed time enough for this 
purpose. Here the collector occasionally finds a 
passenger without a ticket, and I have seen a col- 
lector in such a case collect the fare for the distance 
given by the passenger, without remark, and have 
concluded it not to be a rare occurrence. Of course 
the return of such a collector can have no more 
check than that of a conductor. The English are 
very watchful of the entry of paesengei'S into the 
coaches; but in the large towns I have seen no 
great difficulty in a passenger getting into the 
coach of a making-up train ; the passage from the 
ticket-office to the coach shed being open and often 
without a doorkeeper, affording no impediment to 
hie entering the coach, and if asked when in the 
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coach if lie had a ticket, was seldom required 
to show it, the man engaged in seating the pasBen- 
ger8 usually being content witli the word of the 
passenger, I have known inetancea in which pas- 
sengers had no tickets, but paid fare to the collector 
at the large town station. Though the English 
BjBtem does not appear to be complete, I think a 
ninch greater proportion of fare is paid at the offices 
than on our railways. If the English system re- 
quired, in the ease of a passenger not having a 
ticket, that he should go to the ticketKiffice and ob- 
tain one befoi-e he could pass the gate either out or 
in, and not allow either gatelieeper or collector to 
take fare in any case, it would seem to render the 
check complete. This would require the same 
practice at the terminal and other large stations, as 
at the smaller ones. I have supposed the practice 
of sending a collector before entering the lai^e 
towns, was introduced to avoid delay to the passen- 
gers, who take carriages in the station-yard ; and 
so long as it prevails, the system of checks must be 
imperfect. If the English system was earned out 
as above suggested, it would not allow a fai'e paid, 
except to a ticket agent, and the coUeetor would be 
merely a collector of tickets. Some effort h^ been 
made in this country to pass the entering passen- 
gere through a gate or door, and there requiring 
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them to sTiow their tickets before they pass into the 
statioii, and I have often gone on a train directly 
from such a station, and seen the conductor CLnite 
busy in receiving fare from those who had no 
tickets. The fact is, it often "happens that a crowd 
is collected around the doorkeeper, and pa^engors 
have some delay in finding their tickets, and with 
sundry items of hand baggage, and sometimes 
(often) infants, and children but little more ad- 
vanced, canaee delay and impatience, offering in- 
ducement and opportunity for others to crowd the 
passage, and more or lees pass without showing, 
and without even having tickets to show. 

I see no effective mode of forming a check on the 
passenger receipts, "without complete inclosnres, so 
arranged that no person can go into the car-shod or 
yard of the station ground, -without passing a door 
or gate arranged with one or moz-e openings, and a 
tender at each, bo that no greater number need pass 
any tender than he could examine and see that 
they had tickets; for most stations one passage 
would be sufficient; and the aiTangement would 
require to be extended to all stations where passen- 
gers were received. There would still be one source 
of evasion ; namely, a passenger may procure a 
ticket for the next station, and continue on to a 
more distant station. The conductor would, of 
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courae, detect him ; bnt how is tlie fare to be col- 
lected beyond the station ticketed? If the con- 
ductor collect, as is the present custom, then the 
check on this fare is lost. To carry ont the syetera, 
the passenger should be treated as one that refused 
to pay his fare, wlien ne extended his passage be- 
yond the station ticketed, and pnt tiff the train, un- 
less he could satisfactorily explain to tlie conductor 
the fact of not possessing a ticket, and would agi'ce to 
procure a ticket at the next station. But who is to 
control the conductor in such a case, if he choose to 
take the fare, and allow the passenger to proceed 
on the train ? As the conductor is the only man of 
authority on the train, from the beginning to the 
end of his route, no direct check can be had on hia 
proceedings with a passenger on the way, althongh 
there would be an indirect check in the fact becom- 
ing generally known that the conductor was not in 
any case allowed to receive fare. The fact of receiv- 
ing it would thus be likely to attract the notice of 
passengers, and hazard a report that would bring 
the conductor to an account. This might not, in all 
cases, be a protection, but it would be a salutai'y 
cheek. 

If, upon any plan, the exit gate be used as in 
England, to insure the fuU collection of fare, the 
tender should not be allowed to take fare from any 
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ielinquent paeeenger ; his bneiness sboiiM be eon- 
flned to the collection of checks or tickets, and if 
that is wanting, the passenger should be required 
to procure it at the ticketnaffice. The exit gate is 
objectionable at large stations, and hence the Eng- 
lish railways only adopt it at the secondary stations, 
and depend on a collector at the large stations, as 
before explained ; and on the collector there is no 
check, any more than on a conductor. 

It must be conceded that the crowd and huiTy 
that occur at important stations, in making up 
trains, and more especially at the brealiing up of 
the train at t n n 1 st tions, involve a difficulty 
in any syste n that an be relied on as a perfect 
check. Tl e ent an e gate is the most easily 
guarded, a i f th i a t were well arranged, there 
would be b t a n all e i osure to loss. It involves 
the necessity of receiving the baggage at or near 
the ticket-office, in order to save the passengers 
from delay and confusion, in attending to both 
ticket and baggage checks. It is often the practice 
to allow friends to pass the gate with passengers, 
with a view to see them seated in the coaches ; tliis 
is obviously an error, and should not be allowed on 
account of its liability to abuse. With proper 
arrangement of inclosure and gates, very nearly all 
the fare will be collected at the ticket-offices ; and 
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if the conductor and all collectors of tickets were 
prohibited, in all cases, from taking fare, making it 
the duty of the former to require any delinquent 
passenger to go to the office of the next station and 
procure his ticket ; or failing to satisfy him that he 
had a fair excuse for his delinquency, to put him 
off the train, as is now done if payment is refused, 
would leave hut a small deficiency in checking the 
passenger receipts. !No system can he safe from 
collusion ; hut tliis is a far more difficult practice 
under a plan like this proposed, and with proper 
care in the selection of agents, no great or material 
delinquency wUl be likely to occur. 

In all business involving trusts, the importance 
of a system of complete checks in reports and 
accounts is very obvious ; to both pai'ties it is bene- 
ficial, securing to the principal full accounts of his 
dues, and to the honest agent tbe means of showing 
the fidelity of his proceedings. By the existing 
practice the faithful conductor has no power to 
prove his fidelity, nor the railway managers any 
exact means to prove tbe truth of any suspicious 
they may entertain, except by espionage, which is 
not desirable if it can be avoided — -a state of things 
often Tery embarrassing to both parties ; and action, 
when taken, is usually based on conjecture, and in 
inimy c-ascs no certainty can be aiTived at. The 
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reports of conductors may appear fair, but as there 
can be no proper eheek to verify their accuracy, 
tbey afford no conclnsive evidence in the case either 
way, and the unfaithfulness that may be supposed 
to exist, generally rests on suspicion, arising from 
general indications, as habits of dissipation and ex- 
penditure, or the reputation of acquiring property 
faster than is compatible with the salary received ; 
and these facts may or may not be known, accord- 
ing to the prudence of the agent in keeping them 
out of the sight of those who are interested to know 
them. It must be the desire of all honest con- 
ductors, that their business should be placed on a 
system of the most perfect checks ; and the railway 
company, in order to protect themselves against 
such as may be unfaithful, and be able to know 
those that are trusty, should adopt the most efEcient 
system practicable, for securing the fidelity of their 
passenger, as well as their freight receipts. Tliere 
is, no doubt, a difficulty in attaining this end, and 
it will involve considerable, though not serious, ex- 
pense to prepare the stations properly, so as to meet 
the requirements of any efficient system. "With 
faithful men for conductors, no great evil will arise 
fi-om a partial collection in the coaches ; but, as 
before observed, it is a difficult, if not an impracti- 
cable thing, to discriminate between those that are, 
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iiTid those that are not faithful ; and therefore tlie 
temptation, as much as possible, should be removed. 
In addition to the fidelity of his fiscal duties, the 
conductor has important duties in the management 
of his train. His good manners and attention to 
the incidental wants of passengers "will have much 
to do in promoting their comfort and convenience, 
especially with the infirm, and with females who 
may be without an escort. He should be a man 
of good sense and ready sagacity, in discovering 
how he may he ueeftil in these respects, as upon his 
judgment and promptness the reputation of the 
railway with the travelling public will a good deal 
depend. Upon him rests mainly the responsibility 
of a proper regulation of the stops of the train ; to 
see that duo notice is given to the passengers that 
they may be ready when the train stops to leave 
with the least delay, and that passengers to be re- 
ceived are promptly got on, so that there be no 
nnnecrasary delay of the train ; for what is lost here 
must be made up by increased speed between sta- 
tions, which it is important to avoid. The system 
of marking, registering, and checking baggage is 
now so well arranged tl:at the baggage-man may 
have the whole assorted, and that for the next sta- 
tion ready to be delivered the moment the train 
stops; and as tliat to be leeeived is prepared by the 
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etation agent, ready to be handed in as soon as the 
baggage-man on the tram has diecharged tliat to 
he left, very little time is necessary for haggago, 
and usually it can be discharged and received on 
board by the time the passengers are changed. If 
the train is not delayed to take on fuel and water, 
the stop need not consume over a half to one minute, 
according to the traffic of the station. This may 
eeera a small matter, but the character of the man- 
agement of a railway may be determined by the 
manner their stops are Conducted. The baggage- 
man and brakemen are under the supervision of 
the conductor ; and much depends on the prompt- 
ness and judgment of the latter in stopping the 
train ; at all times they should be quick on the eig- 
nal, and exercise discretion in stopping the train as 
soon as possible, at the same time, not to cause the 
wheels to slide, except in cases of danger to tlie 
train. Tlic engine driver is also under the super- 
vision of the conductor to a certain extent, to sea 
that his duty is performed skillfully in stopping and 
starting his engine — ^in maintaining uniformity of 
speed — in entering or leaving curve hues, so as to 
avoid di-sagreeable lateral motion to the train. 
These things are not only important to the easy 
motion of the train, hut to the saving of repairs in 
machinery and track, which are unnecessarily in- 



b/ Google 



EATLWAY rEOPEETY. 



JTired hy the jerking motion and irregular speed 
canaed by an Tinekillful running of engincB. The 
conductor is the captain of the train, and if any 
of the men employed on it fail to obey his direc 
tions, or transgress the regulations of the managers, 
it is his duty to report the deliac[uent to the super- 
intendent. 

From the preceding remarks, it is obvious that 
the conductor should be a man combining fidelity 
with courteous manners, general intelligence, and 
sound practical sense; careful to avoid danger, and 
skillful to extricate his train in case of difficulty ; 
ne must be unknown at saloons of dissipation — an 
indxilgence which would inevitably impair his cha- 
racter for fidelity to his trust, and should be care- 
fully avoided. 
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CHAPTER XVni. 

OPEBATINQ— ENGINE BEiyEKS. 

Competent engine drivers are indispensable to 
good railway management. A man may l)e a good 
mechanic, and understand the machinery of tie 
engine well, and still be a poor driver. It is neces- 
Bary that lie have good judgment ae to time and 
speed: this is less important in running very 
high than in running low speed, as tiie former 
usually requires the full power of the engine ; but 
at a lower rate of speed, he will be in danger of 
arriving too early or too late at the stations, or will 
run too rapid a part of the time, and too slow at 
others ; and as it is the interest of the railway to 
run the lowest speed that will answer the demands 
of the traffic, all unnecessary high running is a 
damage to the proprietors ; and it is therefore an 
object to obtain the greatest regularity in speed. 
"With a skillful driver, jerks are rarely felt in start- 
ing—no running past the station where a stop is to 
be made, nor more breaking up than is necessary, 
especially such as to slide Ihe wheels, which is very 
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severe on both wheels and rails ; coaches and cars 
are injured hj sudden starting and stopping, and 
great care should he exercised to guard against these 
evils as much as possible. In passing to and from 
curves in the line of track, the skill of the engine 
driver is to he exercised, and will demonstrate how 
well he understands the handling of his engine : if 
well done, the motion will hardly be noticed, and 
if ill done, a disagreeable lateral motion will result, 
as may often be noticed. This is a test that few 
drivers can stand well. It req^uirea a good eye on 
approaching or leaving a curve, and power and 
judgment in handling the engine. I never notice 
this duty well performed without a desire to express 
my eatisfaetion to the driver, as I regard it as a 
high exhibition of bMU in this department. 

On express passenger trains the work of the 
engine driver is of short duration, and not over one 
or two operations of taking on fuel and water will 
occur on his route. But on way-passenger and 
freight trains, stops are more numerous, and much 
more time is taken to perform the route. It is of 
great importance that the business at these stops be 
dispatched in the least time practicable ; for, as 
before observed, whatever is lost in time here, must 
be regained by so much increase of speed. In this 
matter much will depend on the conductor, but the 
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usefiilness and value of a prompt and competent 
engine driver is veiy obvious ; hie fuel and water 
should be taken on, and his engine oiled with tlie 
leaat delay, so that he maj be ready to move 
promptly on the signal. A freight train at tlie sta- 
tion will often have more or less care to be taken 
out, and others put in the train, all of which should 
be done with the utmost promptness, to save all 
possible time for appropriation to moving on the 
railway. It should be the constant care of the 
managers to inculcate on the engine drivers the im- 
portance of occupying as much as possible their 
card time in movement on the track, and to establish 
a judicious discrimination in favor of those who 
most effectually discharge their duties. 

The interests of railway proprietors are materially 
affected by the skill and fidelity with which the 
engines are ran, and the very general practice of 
paying the drivers all alike is incompatible with 
Bound management. There ia an important differ- 
ence between a first-class, and a fair engine dri ver, and 
ofcourseagreatcrdifferencebetweenafli-st-class and 
an ordinary driver : and though this seems to have 
received very partial attention, there can be no 
doubt, that a judicioas system of grades, under the 
supervision of a competent foreman or master 
mechanic, would produce a salutary and laudable 
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Spirit of emulation — would give satisfaction to the 
best and most competent, and eliow tlie careless and 
nnsldllful, the necessity of effort, cultivation, and 
fidelity to reacli the first rank. A knowledge of 
the manipulations required to start and stop, and to 
perform the current operations in the ordinary work 
of mniiing an engine, is bnt a small part of the 
accomplishment of a first class engine driver. He 
must know how to feel his engine, and apply the 
power judiciouBly to the work required; and the 
skill to do this well, is only acquired by experience 
and good judgment. The objection has been 
raised, that it would not do to discriminate, and that 
the attempt to establish grades of compensation and 
service, would produce dissatisfaction ; but clearly 
not with the first class ; and I can see no force in 
this objection, other tlian appertains to any branch 
of business. Certainly, a duty that involves so 
much of fidelity and capacity as this, should not he 
left to an indiscriminate equality in rank and pay, 
treating the best with scarcely a consideration 
above the least competent ; a rule that would he 
discarded as inefficient in any other branch of 
responsible business. To do any business well, re- 
quires attention, firmness, and sound discretion, and 
that is all that is required in this. 
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CHAPTEE XIX. 

OPEEATIKG — EEPAIKa OF TKACK, 

The repairs of track will require attention as eoou 
as the running of trains commences. If the I'ailway 
has been thoroughly constructed, these will be very 
ligtt at first, and the running may continue for a 
considerable time before the expense is great, and 
will be confined mostly to the adjastment of rails, 
keeping side drains clear, and fences in order. The 
bridges, even if of timber, if they haye been well 
constructed, will require but little attention for 
some time. According to the weight of traffic, the 
expenses will gradually and pretty steadily in- 
crease. It however rarely happens, that our rail- 
ways are opened for use, on a thoroughly con- 
structed work. Tlie more general practice lias been 
to commence the running as soon aa a train may 
pass with tolerable safety — the track imperfectly 
adjusted, with little or no ballast to support it — the 
side ditches imperfectly opened — the approaches to 
bridges indifferently secured, and station buildings 
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more or less unfinished, even if commeneetl. It is 
therefore obvious that the current expenses of main- 
tenance and repairs will be, at the outset of 
operating a railway like this, much greater than oa 
a thoroughly constnieted work, without regard to 
those expenses that are properly chargeable to con- 
struction. 

The usual mode of conducting repairs of track, is 
by traek-mastere, acting under the general instruc- 
tions of the superintendent, or his assistants. The 
length of railway assigned to the care of a track- 
master, varies from twenty-five to sevcnty-flvo 
miles, according to the condition of the work and Uie 
judgment of the superintendent. It is usual forth« 
track-master to divide his forces into parties of four 
to ten men, with a foreman over each, occasionally 
bringing several of these together to man a gravel 
train, or for otlier work requiring a large force. He 
will have one or more carpentere to look after and 
repair bridges, and these are sometimes required to 
attend to repairs of buildings at small stations. 
Tools and materials for the track-master are sup- 
plied by the storekeeper of the company, who keeps 
an account of what he furnishes, charging the same 
to the track-master. Such articles as lumber, cross- 
sleepers, etc., may be most advantageously obtained 
along the line of railway, and the traek-mastera fre- 
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qnently piircliaso under the direction of the super- 
inteadent. 

It is the duty of the track-master to understand 
the condition of the track, and all the strueturca 
required for its support : to see that hia men are 
properly dietributed and arranged for efficient 
work, and that tho foremen are capable and reliable 
men. The latter becomes more important as the 
length of hia district is increased, and his time for 
personal supervision over each party is reduced ; 
as in this case he must depend more on his fore- 
men than would be necessary with a leas extent of 
diatriet. It is not always the practice to place the 
repairs of buildings at way-stations in charge of the 
track-master — this is sometimes placed under the 
care of a general superintendent of all the buildings 
on the railway. The track-master is sometimes 
charged with the purchase, inspection, and mea- 
surement of wood for the engines. It is his duty to 
certify the monthly check-rolls of his men, and all 
bills of wood for fuel and articles he may purchase 
or inspect ; these are also certified by the superin- 
tendent ; but it is evident he must rely mainly on 
the track-master for the accuracy of the check-rolls 
and bills, though an active and vigilant superinten- 
dent may detect important errors, and exercise a 
salutary supervision. 
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In addition to the duti^ above stated, it is the 
duty of the track-master to see that signals are 
placed at any points of danger that may rec[njre tho 
train to move with caution or come to a stand ; and 
if a train te thrown from the track, or break down, 
to promptly supply eufiicient force to clear the track 
and put affairs in order. Much depends on the 
fidelity, vigilance, andgood judgment of this agent; 
lie has large expenses in his department, and his 
forces are necessarily scattered over a large district. 
There has been much diversity of opinion as to the 
proper length of district for a track-master. This 
doubtless depends measurably on the nature and 
weight of traffic, the character of the railway, and 
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practice may properly be adopted in occasional in- 
stances ; but where it is the means used for the 
greater part of Ms movements for the inspection of 
his track and the supervision of hia men, it neces- 
sarily affords him but an imperfect knowledge of 
its condition, and renders him more dependent on his 
foremen, a class of men not expected to possess the 
same capacity and judgment as himself, and there- 
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fore practically lowering the intelligence it is d' 
to give to tiie supervision of the track. There is 
but ono way of movement over Lis district that will 
enable a track-master to properly inspect his track 
and superintend his men— namely, on foot ; even 
the hand car should not supersede walking as the 
usual practice. The hand car or the train may 
occaeioually bo very proper, when it is necessary to 
go quickly from one point to another ; but at least, 
as often as once or twice a week, the track-master 
should pass carefully on foot over bis district, in- 
specting carefully the condition of the track and 
other works, and be able to consider well its condi- 
tion, and give full instructions, devoting as much 
time as may be necessary or practicable to his men, 
in order to understand well what has been done 
and what is necessary to be done. Tliere can be 
no doubt, the want of thorough supervision in this 
department has often been the cause of veiy sei'ious 
accidents, causing much expense that proper atten- 
tion would have saved. The mere neglect of a 
side fence has opened tbe passage for an animal to 
get on the track and throw off the train. This is 
especially dangerous in tbe night, when animals are 
prone to lie down between the rails, assuming the 
most formidable position to throw off the train with 
disastrous violence. 
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One of tlie first things that indicates an nieffleient 
track-master is the neglect of the aide ditches, and 
conseq^nent imperfect drainage of the road-bed. 
This neglect will not fail to increase the expense of 
keeping the track in order, and at times of rain, 
render it impossible to maintain it in good adjust- 
ment. To remedy this, more ballast must be pro- 
vided to give temporary support, often at heavy 
expense, and ballast cannot give a good track until 
the draining is properly attended to. A light bal- 
last, with good drainage, is far better than heavy 
ballast, surcharged with water. 

It often happens, that in the construction of a 
railway, even if tlie general plan is of a thorough 
order of work, that circumstances lead to the adop- 
tion more or less of temporary structures, that will 
soon require the substitntion of more durable, if not 
more substantial materials. It may be that build- 
ing stone could not be had in reasonable proximity 
to the work, and timber had to be nsed for culverts 
and bridges, and sometimes for the foundations of 
buildings. Aa ^noticed imder tlie head of " Con- 
structions," tliere is no material equal to durable 
stone for culverts and bridges; and when it be- 
comes necessary, for want of this material, to use 
timber, it should be regarded only as temporary. 
So far as timber may have been adopted, the pro- 
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ceee of superseding it with more durable materials 
should lie commenced as soon as those materials 
can be commanded, and the woi't proceeded with 
as circumstances may require. It may be assumed 
that eubetantial works of timber may be relied on 
from five to ten years, according to durability and 
exposure ; and by commencing soon after the rail- 
way is put in operation, the work of substitution 
may be carried forward gradually and with econo- 
my. The engineer of the company should carefully 
examine and decide ou the most important struc- 
tures for the commencement of this work, keeping 
in view the current necessities of the ti'ack, and the 
probable comparative durability of the structures. 
It may happen that the finances of the company 
will not admit of a complete substitution of all dur- 
ing the life of tlie timber structm'es ; in which case 
tlie engineer should proceed on those most impor- 
tant, and so far as renewal with timber may be ne- 
cessary, see that thte is done in good season, to 
effectually guard against any giving away that 
might cause accident to the passing trains. Wooden 
bridges are often built over Talleys that have very 
small, or perhaps no permanent water- courses, and 
are proper situations for culverts of stone sur- 
mounted with an embankment of earth, I have 
known cases where the bridge cost nearly, and some- 
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times quite as much as the culvert and embani 
ment would have cost, if stone could have been had 
for the culvert in the vicinity of the work. In con- 
sidering the renewal, the cLuestion will probably bo 
entirely changed by the facility the railway will 
afford in transporting stone from distant quarries, 
which by ordinary roads were out of reach in the 
original construction ; and the economy of the case 
in renewal would be entii-ely changed, recjuinug 
thorough examination, so that perishable works be 
not rebuilt in situations of this kind, where no mate- 
rial saving in cost can be secured by adopting the 
original plan. In no case should a wooden bridge 
be neglected, if a doubt may exist as to its safety 
for the pacing trains. 

As the work of renewal with durable materials 
goes on, the railway will be steadily assuming a 
more substantzal and permanent character, render- 
ing it more secure for the passage of trains, and 
diminishing the expense of repairs and maintenance. 

la the maintenance of track, a very important 
duty should rest on the engineer, to see that the 
original drainage proves adeqnate for maintaining 
a dry road-bed ; and if not, to devise and pro- 
ceed with measures tliat will efieetually secure this 
object ; a branch of railway affairs that demands 
the most diligent attention. As this, together with 
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the kind of material for bridges, has been pretty 
fully discussed nuder the head of couatruetion, it 
does not appear necessary to say more in reference 
to them in this place. "Whatever is necessary for the 
construction of a track and its appurtenances, is to 
be maintained in the work of repairs and renewal. 

For a time after a railway track is opened for use, 
no great expense for the renewal of rails and cross 
sleepers will be req^uired. The length of this time 
will depend on the (quality of the materials, the 
amount of the traffic, and the weight of machinery 
used. As decay and wear produce their effects on 
those materials, the expenses of repairs and main- 
tenance most necessarily increase, until they reach 
a point that will require an annual expense, vary- 
ing each year, but forming an approximate average 
in a series of five years. The sleepers will begin to 
fail ordinarily in about five years, while a portion 
may last eight years ; the rail will be very depend- 
ent in its wear on the weight and speed of the 
machinery used ; the latter will be inore important 
than the extent of the traffic. The circumstance of 
increasing expenses, at least for a few years, indi- 
cates the propriety of holding in reserve a portion of 
the net earnings, to meet fnture expenses, if it be 
the purpose to maintain regularity and unifomiity 
in dividends to the proprietors. 
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CHAPTER XX. 



OFBifATIKG^EICFAIES OF MACHINEIiY. 

The English terra is "rolling stock," freq^ueiitly 
termed " the plant." In tbia country, the terms 
"equipment" and "machinery" are both used. I 
see no more propriety in applying the term equip- 
ment to railway machinery than to cotton or wooUen 
macliinerj ; it is purely a technical term in railitaiy 
affairs, and its application to civil, is an innovation 
that may be applied with as much propriety to all 
other as to railway machinery ; and it would be 
mucb more appropriate to apply it to farm tools 
than to the machinery of a railway. KoUing stock 
is a more expressive and better term ; but I con- 
sider it fvdly entitled to' the term " machinery," and 
Uierefore use it. There is a portion of stationaiy 
machinery used in the railway repair shops, bnt 
what is understood generally by the tenn railway 
machinery is that adapted to motion on the track. 

The machinery of a railway peculiarly requires 
to be kept in good order ; and as soon as the ope- 
rating service is commenced, this kind of repair 
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will demand attention. "With a new stock in good 
order, it ehould not for some time involve heavy 
expeaaes ; but they will ateadily increase, and even- 
tually become a large item. Unless when radical 
changes are found expedient in the plan of ma- 
chinery, the repairs will be a perpetuation of each 
machine. There may, and probably will he cases 
where a coach or car may be so entirely destroyed 
as to leave nothing to rebuild upon ; but I have 
never known an engine to be bo destroyed that 
there was not sufficient left on which to rebuild. 
In the ordinary deterioration, it will be found that 
new parts may he advantageously ingrafted with 
those that have suffered a comparatively mode- 
rate degree of wear, and still sufficient for much 
useful service. In tliis way one part after an- 
other is substituted, until thei-e may be nothing 
of the original structure left ; still it is practically 
the same engine, coach or car, with the same name 
or number ; the repairs, tlierefore, involve the 
renewal and complete maintenance of the ma- 
chinery, and will demand shop accommodations 
and stationary power sufficient for this object. 

Tills department of business is placed under the 
supervision of a master-machinist, who is not only 
charged with the works of the shop, but with the 
direction of the engine drivers and firemen, as to 
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their order of service and tlieir general duties. It 
is for iiirn to judge of their capacity and grade of 
service, iind to correct any delinquency in duty. 
On some important raUwaya there is a master-car- 
penter, who has charge of all ■woodwork, and is in- 
dependent of the master-mechanic ; on others, the 
master-carpenter is subject to the general supervi- 
sion of the mafiter-machiniBt, though the latter has 
no specific charge of the workmen in the cai-pen- 
ter's department. The latter plan I regard aa tfio 
best, as it is better to have a single head in such an 
establislinient, where the works of the two branches 
must be brought together, and the order of work in 
each should be so directed that delay in the work 
of one may not embarrass the progress of the other, 
or disturb the efficient hannony of the system of 
which this department is a portion. This leaves the 
master-carpenter independent, so far as relates to 
the employment and control of his men, and in the 
management of the affairs of hie shop, subject only 
to general direction in the order and plan of work 
as the master-machinist may regard proper. 

The master-machinist has the general supervision 
of such secondary shops ae, in some cases, are esta- 
blished at the end of routes for the purpose of mak- 
ing small repairs, required to keep the machinery 
in use, or to enable it to run to the principal sliop. 
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The master-machinist requires a clerk aiiJ time- 
keeper (those at shops of small business maj be 
hoth iu tlie same person), to .enable him to keep liia 
accounts so as to charge to each machine the ex- 
penses incurred on its repairs, and for tlie gcnei'al 
accounts of his department. It ia iudispensable to 
a good administration of business, that a strict 
account slionid be kept of the cost of repairs on 
each macliiue ; this will show the quality and value 
of each— and ia particularly important in respect to 
engines, as it will indicate the care and skill with 
which they are run. It will also show the expense 
of each department of traffic, so far as respects the 
machinery, an item of information important to be 
known by tlic superintendent, that rates may be pro- 
perly adjusted to the expenses, and that he may 
know to what extent lie may go in cultivating a 
doubtful branch of business. On this plan the i-e- 
pairs of passenger macliineiy and tliat for freight 
are kept separate ; a distinction that cannot with 
exactness be maintained in the repairs of track, 
though quite practicable for machinery, and should 
not be neglected. 

The master-machinist will reqnire a number of fore- 
men, who should be experienced mechanics, to take 
the special charge of the different branches of work. 

In addition to the work of repairs, it ia the duty 
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of tlie master-macfcinist to beep an account of the 
miles run lay each engine — the oil and waste used 
by each of the engine-men ; and to these is, in rare 
caeea added, what should always be done, the 
amount of fuel used by each, which will be further 
discussed hereafter. 

The niaster-machinifit occupies a station of much 
responsibility ; to fill it properly, it is not merely 
necessary that he should be a good mechanic ; he 
should add to this a knowledge of the essential 
pi-inciples of machinery, and a good general know- 
ledge of business, that he may comprehend the 
system required to carry forward with order, regu- 
larity, and ef&cieney the various works committed 
to his charge, lie should also be able to judge of 
the qualiiicatione of his workmen, and to enforce 
proper discipline ; the latter is peculiai'ly import- 
ant in respect to his engine drivers, who, during 
most of their time on the trains, will be out of the 
range of hie personal inspection ; and on whoso 
fidelity and skUl much will depend in the repairs 
of machinery. To a railway of any considerable 
importance, it is poor economy to employ an in- 
ferior man as master-machinist, on the competent 
and faithful performance of whose duties so much 
of the economy and efficiency of the operating de- 
partment depend. 
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OHAPTEE XXI. 

OPE EATING — CIVIL KHGINKKK. 

There are some railways tliat regularly employ a 
L'ivil engineer, and others that do not. In Bome iii- 
etancea the superintendent of the railway is a civil 
engineer ; bnt his duties are necessarily so genera!, 
that he can give hut little attention to those 
peculiar to engineering. Some managers are pre- 
judiced against the employment of an engineer 
after the railway is put in operation, which is a 
short-sighted view of the euhjeet, and not at all 
consistent with a proper knowledge of the duties 
required. It is true, some railways are managed 
■without the aid of an engineer ; in such cases 
various worhs will be put np by ordinary me- 
chanics, who sometimes manifest very good judg- 
ment, more particularly on woi'ts of minor import- 
ance ; but in general (not that tlie mechanic cannot 
execute. well any wort in his trade, but from want 
of the experience required, he may not comprehend 
the kind of structure most suitable for the object), 
it will be found tliat they are deficient in system, 
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often entail much unnecessary expense, and fail to 
produce tlie regularity, economy, and efficiency 
that would result from the anpervision of a compe- 
tent engineer. It is the engineer's husiness to 
study thoroughly the wants of the railway, in 
regard to the track and its appurtenances — tho 
effect of the action of the machhiery upon it — the 
kind of machinery that will produce the moat 
economical tranepoi-tation — and the most favorable 
arrangement for the stations, station-buildings, and 
shop accommodations. He should be tho autho- 
rized adviser of tlie master-machinist and track- 
master, and superintend all contract work for 
renewals of bridges, culvertSj buildings, and ma- 
chinery. By his connection with the track and 
machinery, he will be able to judge of the effect of 
one on the other, and by general observation and 
carefully conducted experiments, will come to a 
inore thorough understanding of tho interests of the 
railway, tlian will he likely to be reached in any 
other way. 

These views may fairly be urged on general 
principles ; as a man who is educated to a par- 
ticular business — whose time is devoted to a full 
understanding of its requirements — and who is 
stimulated by the consideration of professional 
reputation, is more Ukely to conduct affairs advan- 
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tageously than one who picks up his ideas at 
random, and though doing some things vciy well, 
■will probably often fail in respect to others. Cer- 
tainly, the important matter of maintaining the 
track and machinery of a railway should be com- 
mitted to the most competent hands. My own ex- 
perience and observation fully sustain the pro- 
priety of the course of management recommended. 
Any other couree is precisely like giving the pre- 
ference in a business to a man who has not made 
it his study, or practised the arts- involved in its 
cuiTent trausactions ; a course that is not practised 
by intelligent men in other departments of labor or 
business. To this argument it may be said, that 
men have managed railways successfully who have 
had no previous training. The reply to this is : 
That such have mostly been on short railways, with 
Kttie or no rival interests that called for close and 
strict management ; and that tliey have depended on 
the master-machinist for all that related to ma- 
chinery, and on the track-master for tlie manage- 
ment of tlie track ; and though by a ready facility 
of adaptation they have succeeded very well, there 
can be no doubt that they managed better as they 
acquired knowledge and experience. The success 
of such may be compared to that of a man, who, 
never having learned the trade, begins to make 
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slices. At first he mates slow work, getting infoi-- 
mation any way he may, and by perseverance 
maliee progress according to his aptness for tho 
wort, and though he spoil much leather, eventually 
may become an expert shoemaker, having lost 
much time and material in aec[uiring the art. So 
it may readily he perceived, that the company must 
expend more or less to educate their man, if he has 
not previously been educated. The eyidence of this 
I have often seen in the machinery used on railways ; 
very powerful it may be, but so damaging to the 
track and the repair shop, that if it could not be ap- 
propriated for its material, the interest of the proprie- 
tors would be best consulted by dropping it in some 
abyss, too deep to admit the hope of recovery. 

The perfection of machinery has thus far been 
dependent mostly on the machinist, and on the 
competition of rival manufacturers; and in this 
way much has been done to make powerful and 
effective machines. I have known some very in- 
telligent and excellent machinistB who have contri- 
buted largely to improvement in the arrangement 
and workmanship in this department, to whom the 
public and the railway interest are greatly indebted. 
At the same time, I have rarely noticed in them 
any special concern as to the effect of tlieir 
machines on the track. 
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It has been the general practice to etimrait tlie 
care of maeliinery to the master-niachiDist, and tliie 
is proper in all that relates to manipialatione, and, 
to a lai'ge extent, to the plans of wort ; but, as be- 
fore observed, this class of men rarely give much 
attention to the influence of their maehineiy on the 
track, nor can this be expected, as they have no 
supervision of the track. They regard the power 
of their machinery as the best and proper indicatiou 
of their ability as machinists, and consider that the 
track should be able to bear it ; and if it docs not 
actually break down under the service of tiie train, 
the maehineiy is regarded as all riglit— draws large 
trains and runs high speed. The machinist has no 
care, and takes no note of those every-day expenses 
tliat are required to keep the track in adjustment. 
Then tte track-master has no charge of the machi- 
nery, and rarely reahzea that it involves any ques- 
tion in relation to his duties, but goes on as best 
he may to make his track capable of sustaining the 
service. Tlius nothing can be more clear than that 
the track and machinery should be under the gene- 
ral supervision of the same man, who should be 
capable of comprehending not only the adaptation 
of one to the other, but the service of each in effect- 
ing the most economical transportation of the traffic 
to be provided for. To merely run trains, is a 
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thing that may he done with small experience : To 
run trains and manage the track and machinery, eo 
as to effect the most economical transport, is a very 
different tiling, and as yet very imperfectly studied. 

I am well aware, that a large proportion of rail- 
way superintendents will not concur in the views 
here advanced. For some reason which it is not 
necessary to discuss, they seem to have an aversion 
to civil engineers, and usually contrive to get them 
off the railway, or restrict their authority to a very 
limited field. They seem wilKng to see them em- 
ployed in hunting up maps and examining doubtful 
questions on right of way— occasionally to set 
levels, stake out work, and compute contracts ; all 
of which are their proper duties ; but further than 
this they will not tolerate. Thus, under these cir- 
cumstances,, the engineer cannot enter on the main 
and more important field of duties which his pro- 
fession should enable him to fill more effectually 
and beneficially than any other person. 

In the duty of selecting an engineer for the re- 
sponsible charge here recommended, it is necessary 
to exercise the same serutinyj the same practical 
sagacity, that is called for in other departments of 
business. What, then, is the course ordinarily pur- 
sued by busine^ men? If a man has on hand an 
important litigation, he does not take the first law- 
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yer ho meets, nor in ease of ill liealtli, tlie fii'st 
physician that may chance to bo named, or come 
in his way. He is not satisfied with the mere pro- 
fessional title. The title of lawyer or physician is 
good as far as it goes, or is sustained, and the same 
for an engineer, Bnt the man sought is one well 
skilled in his profession, and capable of rendering 
the special service for which he is wanted. A biisi- 
ness may be badly done by a professional man, and 
the responsibility of failure may rest mainly on the 
employiDg party, who has failed to exercise due 
discretion in the selection of his agent. Men may, 
and often do, bear the professional title of civil 
engineer, as well as of lawyer and physician, with 
very slender CLualiflcations. It is not the mere 
scientific engineer, who may bewilder with hair- 
spun and useless calculations, nor the practical 
engineer, who may be able to collect statistics, run 
levels, set pegs and stakes, copy drawings, and 
make out estimates for contractors, if these be the 
end of his accomplishments, that is needed. For 
the object here proposed, the engineer should be 
familiar with mechanical principles— undei-stand 
well the strength, durability, and adaptation of 
materials— by experience, observation and study, 
should have a fund of practical information at com- 
mand, that may be available as occasion or emcr- 
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goney may require. It is, moreover, necebsary for 
him to be a good business man, familiar witli tlie 
varied interests of a railway, in which he wiU find 
ample scope for Bonnd practical sense and ex- 
perience in his dealings with both men and things. 
Not a man that is pnnctiliouB of his dignity, and 
unwilling to profit by a good hint from the most 
humble workman, but ready to rest his standing on 
his good sense — his frankness and uprightness in 
intercourse with others. Such a man will never 
have occasion to complain of a want of respect in 
his business intercourse. Tho list of criterions 
would be incomplete if the too-prevalent vice of a 
speculative spirit (the quicksand that has sometimes 
destroyed or perverted the best talents of an engi- 
neer) was omitted. An engineer shonld be so com- 
pletely content with his salary that his mind would 
be wholly devoted to the work placed under hia 
charge, and his own happiness as much concerned 
as that of the proprietors in obtaining a favorable 
result for the enterprise. I^ot less than for a law- 
yer, physician, or merchant, an engineer, to succeed 
well, must enjoy his profession, and find liis chief 
recreation in the cares, duties, and results of his 
labors. 

It will be asked : " Wliere are you to find men 
of this gi-ade for all the railways?" Corfainly we 
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do not find all, in any profession, to come up to tliia 
standard, and probably no more can be said for that 
of engineers than for others ; and the same course 
must be taken in one case as in others. A man 
will seek an agent according to the importance of 
the service he requires ; one of moderate or high 
attainments, as in his judgment may be necessary 
for the business he has to provide for. There is no 
difference in providing for a railway ; the most im- 
portant will demand the best experience and quali- 
fications. I'irst of all, see that tlie engineer is a 
man of prudent habits, sound practical sense and 
fidelity — such a man, with fair elementary qualifi- 
cations and experience, will fill most of the duties 
required, and steadily improve by experience in the 
special service that may be involved in the work 
required to be managed ; and although he may not 
at first be able to fully meet the requirements <)f the 
situation, will, from his education, have a ready 
adaptation, and be likely to improve in qualifica- 
tions, so as to meet all the duties and successfully 
.conduct tho business that may be committed so his 
charge. No engineer can go upon a new work and 
not find something peculiar, that will demand his 
careful reflection, and the deliberate consideration of 
any advice that he may receive; and nothing so folly 
leveals his incapacity as a pretentious assumption 
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of knowledge, claiming to understiind cverytliing. 
In shoi't, the same business sagacity that ia recLuired 
in other important affairs is required in this, and 
will have the same prospect of being rewarded with 



I have been thus particular on this point, from 
having observed very indiscreet selections, and from 
the conviction that incompetent engineering should 
be held in the same light as incompetency in any 
other profession ; and from the conviction I have 
long felt, that much of the prejudice entertained 
against their proper position in the management of 
railways, has resulted from or been perpetuated by 
injudicious selections, 

The difficulties in railway management, noticed 
in a former part of this work, arising from tlieir 
recent introduction and rapid extension, has neces- 
sarily led to much imperfection, and the engineer- 
ing profession has not kept pace with demands so 
hastily urged upon its attention ; and having been 
mostly occupied in works of construction, engineers 
have not generally had time and opportunity for that 
close attention that is necessary to render them as 
useful as they should be, in the maintenance of rail- 
ways. Notwithstanding this deficiency must be ad- 
mitted as of general application, it does not change 
the position of this question ; for when they are 
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placed in their proper position Jn iiie management, 
they are, from their professional training, experi 
ence, and hahits of careful study, more Hkelj to 
succeed in perfecting this branch of service than 
men who arc not especially fitted by professional 
acquirement. 

It will be admitted that training of some sort is 
necessary for every department of labor or business. 
It must alec be admitted, that youth is the most 
favorable, as well as the most economical season for 
acquiring elementary knowledge. At a later period 
in life, the mind is diverted by various objects — 
time is more valuable, and elementary learning, if 
it be sought in tlie age of matnrer manhood, wiU be 
songht as a necessity, not as an appropriate pursuit, 
and is likely to be hurried and imperfect. The 
same may be said of any branch of art ; there is no 
time of life for the training in elementary art or 
knowledge so valuable or economical as youlh. 
Though tliere are exceptions, it is a general truth, 
that it is expensive to learn a new occupation in 
inaturer manhood ; and, consequently, the railway 
company that commit their business to unskilled or 
uneducated men, must be at tlie expense of edncat- 
ing them during their supervision of business, and 
while they are learning its arts and duties ; mean- 
while depending on advice, trusting to tii^ guide of 
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others as they may chance, to find ont matters be- 
yond their own powers of criticism. Can there be 
a doubt that the proceedings of the pupil will 
often be undecided, wavering, and wanting in tliat 
system indispensable to the efficient and successful 
conduct of intricate and important business ? iN'ow, 
it has happened that such, in some cases, have even- 
tually acquired a good knowledge of business, but 
it is obvious that this education has been of the 
most expensive hind, and what is particularly im- 
portant, it has been at the expense of the proprie- 
tors, who paid a salary while the incumbent was 
obtaining the c^ualifications that would enable him 
to earn it. 

K in the construction of a wooden building, the 
proprietor would trust its care only to a carpenter, 
who had the reputation of proficiency in his art, 
why should the intricate affairs of the track, ma- 
chinery, workshops, and appendages of a railway 
be committed to men who had no previous educa- 
tion in the skiU and arts required to be practised ? 
Certainly there is but one excuse that can justify 
such a proceeding — ^namely, that the properly edu- 
cated man could not be found. 
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CHAPTEE SXn. 

OFEKATING SUPEEISTENDENT. 

Ih conducting the operating affairs of a railway, 
the superintendent has the general oversight of all 
departments of its business. Tliis at least is the 
American plan. It has the advantage of maintiiiii- 
ing system, and the proper harmony and efficiency 
of every department of the service. This is entirely 
consistent with the efficiency and responsibility of 
those having the care of sepai-ate branches of 
duty. 

The more especial duty of the superintendent is 
to arrange the running of trains — establish time- 
tables — see that the trains are regularly run— that 
station duties are well administered— to establish 
rules and regulations for the government of all 
charged with the conduct of ti'ain or station duties 
— see that full Btatistics of traffic and expenses are 
prepared, so as to form an intelligent basis of busi 
ness-^obtain information of the sources of traffic 
and its productiveness in all its particulars, so as to 
be able to judge of its profitableness, and whether 
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in any respect it fails to afford proper remunera- 
tion ; and under the advice of tlie boai-d of mana- 
gers, to establish the tariif rates for freight and 
passengers. It is especially his dnty to study care- 
fully the statistics of expense, in the several 
branches, so as to be able to judge as to the most 
economical method of conducting the traffic, and 
thereby be able to establish such rules and regular 
tions as will produce tlie best result to the proprie- 
tors. In the numerous and often complicated 
duties involved in railway management, this will 
call out the best capacity and tlie most diligent ap- 
jdication of the superintendent. 

In some eases, the president of the railway com- 
pany acta as superintendent ; a method that may 
answer on short or unimportant railways, but can- 
not be recommended for other cases. The presi- 
dent should be the organ of the board of directors, 
and so far as he gives attention to the operating 
department, it should be as the medium of tlie 
board, and tlie general executive head of the insti- 
tution, in which capacity he would confer with, 
advise and direct the supei-intendent. The two 
oflcers should be kept distinct, as admitting a better 
organization, with salutary checks, and especially 
as between those general officers appointed by the 
board of directors, and those appointed by the 
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Bupermtendentj which is important in eeciiring har- 
mony and efficient cooperation. 

The superintendent should appoint or select for 
employment all persons in the operating depai't- 
ment, except the heads of important subordinate 
departments, who, thongh to some extent subject 
to his general direction under the by-laws and 
regulations of the company, should be appointed by 
the board of directors. "With the power to appoint, 
he should hare the power to dismiss any that may 
be delinquent in duty. This is indispensable to the 
maintenance of discipline, and tlie exercise of pro- 
per responsibility. 

On railways having important business connec- 
tions, forming a general line with other railways, 
tliere will be much to demand attention from the 
sup enn ten dent in arrangements for the running of 
trains, and for tariff rates, for the common traffic 
of the line in connection. This duty is often eni- 
harraased by the conflicting interests as to rates of 
speed as well as rates of tariff, and requires much 
experience and sound discretion in its manage- 
ment. 

In all arrangements for special rates of traffic, it 
is the province of the superintendent to direct and 
control proceedings— a duty that is often diffi- 
cult as it is liable to conflict with tlie regular rates. 
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and to give rise to dissafcisfactioii among the custom- 
ers of tiie company, and is in danger of interference 
with the regular checks of business. So far as 
practicable, it is best to avoid special rates ; still, 
there may be items of traffic that will afford a 
beneficial reeulfc, and can be commanded in no 
other way. 

It is obvious that the superintendent has charge, 
especially, of much that can only be occasionally 
under his personal supervision. The trains are, at 
difi'erent points, scattered over the whole length of 
the railway, depending on their conductors and 
men under their charge. The station agents are 
equally removed from his eye, and he must depend 
mostly on the fidelity of reports, to know how bueinesa 
is conducted. The extensive use of the telegraph, 
greatly aids the superintendent in obtaining infor- 
mation of what is going on, at distant points, but 
there is still much that he can rarely know. Many 
improper things may occur on the railway and still 
the train come in in time, such as fast running 
between stations, and particularly with freight 
trains, and the time thus gained improperly wasted 
at the stations ; some one will know the fact, whose 
duty it may be to report it ; but the repugnance of 
one employee to report the breach of rules by an- 
other, is such, that the report will often be Jieg 
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lected, especially if it be of a nature the oiriission 
of which is not hable to exposure. Hence, the 
most important qualification in a sup erin tend ent 
is, the ability to discriminate character, and 
thereby place in all positions men suitable for the 
duty, both in regard to capacity and fidelity. In 
any event he must largely trust them, and his de- 
portment toward them should be that of con- 
fidence, until he has evidence that they are not 
worthy, and then having carefully ascertained the 
fact, he should at once dismiss them, without parley. 
Some men are so distniatfnl of others, that their 
manners toward them plainly indicate that they 
regard it necessary to watch, and that they have 
no confidence beyond their personal vision. This 
is an error that operates unfavorably with men 
who know that it ia indispensable to trust them. 
Honest men will not object to any proper scrutiny, 
and a discreet watchfulness may be maintained in 
condstency with a liberal confidence ; whereas, if 
this necessary trust is coupled with manifest sus- 
picion, it tends to repre^ the laudable ambition of 
honest men, and to destroy the interest they would 
otherwiseexercise for theproaperity of the institution. 
It must be confessed, that a large proportion of 
the men who seek and obtain employment on rail- 
ways, are deficient in those qnalifications that are 
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necessary to secure an intelligent and faithful dis- 
charge of their duties; and in hie selections, a 
superintendent is liable to be more or leas deceived. 
Bat, notwithstanding this difficulty, there are many 
capable and faithful men to be had, and often may 
be selected with little doubt ; and if he exercise a 
discreet diligence, in removing the deficient, and 
promoting from lower ranks of the service those 
more faithful, who may have developed their 
capacity and fitness, by filling well the duties of an 
inferior rank, he will eventually secure, what is of 
great importance to the proprietary mterest, a body 
of reliable men to fill all places of trust. To see 
the proper bearing of tliis duty, and be able to 
judge well of the fitness of men for the various 
positions they are to occupy, is the high qualifica- 
tion of a superintendent ; and without great tact in 
this branch of his duty, he will never succeed, no 
matter what personal capacity and vigilant in- 
dustry ho may exercise. I am well aware this is a 
difficult duty, and one in which few men succeed 
well ; but in order to attain that success, the super- 
intendent must have a single eye to the interests of 
the ijistitntion. He must be free from that vanity, 
that lifts him above the work he Has in charge. He 
must know how to ti-eat men who are worthy of 
his confidence, and not disgust them wifcli supercili- 
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—but be t'rankj candid, upriglit and respect- 
ful to his subordinates, tliat tliey may feel that he 
twnsiders them men. He must discard favoritism, 
especially toward family friends, which is a bane- 
ful inflaeneej producing dissatisfaction and the 
most seriooB evil to discipline, and consequently to 
the interest of the proprietors. He must, by his 
proceedinga, encourage confidence in his firmness 
and discretion, to advance, as opportunity may 
arise, those in the service of the railway whose 
tried conduct and capacity may merit it. Is this 
too exacting? I think not. The position is evi- 
dently one of trust, in which trust must be trans- 
mitted to others, under circumstances involving 
important interests, and if the head of this depart- 
ment is deficient in these necessary qualifications, 
matters must go on more or less imperfectly, and 
to this extent the proprietors must bear the loss. 

It will be seen by the preceding remarks, that 
the duties of the superintendent are of a highly 
responsible character — surrounded with cares and 
difficulties that will demand an upright mind — a 
clear head — unceasing vigilance, and business qua- 
lifications of a comprehensive order. Upon his 
ability and fidelity the proprietors must materially, 
if not mainly, depend, for an efficient and economi- 
cal administration of affairs. 
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CHAPTER XXIII. 

OPEEATIHG— SITPPLIES 



The supplies aro a lai^e source of expenditure in 
the operating business of a railway. The work 
cannot be long in operation before rails, chairs, 
spike and sleepers will be wanted for the main- 
tenance of the track. The repair shops will require 
iron, steel, copper, wheels, axles, tyre, and nume- 
rous other articles, mostly hardware. Oil for light 
and the lubrication of machinery, cotton-waste, and 
fuel for the engines. On important railways it is 
usual to establish a store, with a storekeeper in 
charge, to receive and distribute supplies. Sup- 
plies are in some eases purchased by the store- 
keeper; in others a purchasing agent is charged 
with this duty. In either case the party purchasing 
should not pay, but certify to all bills, and transmit 
them to the paymaster, who, on payment, charges 
them to the storekeeper. In order to understand 
what supplies are necessary, estimates are made 
under the direction of the superintendent, of the 
kinds, quality and quantity of articles that may be 
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vaiited, once in six months, and oftener if neces- 
sary, for the guide of the purcliasing agent. It is 
the duty of tlio storolceeper to receive and take care 
of tie goods, and to deliver them as wanted to the 
order of each agents as may he authorized to draw 
BuppHea from the store ; and to keep the accounts, 
so as to show the consumption by the different 
departments. Notwithstanding the existence of a 
purehaBiQg agent, it will he necessary for the 
superintendent to give so much attention as will 
6ecure articles best adapted to the uses for which 
they are wanted, and to see that they are obtained 
on the most favorable terms for the company ; his 
attention will be especially recLuired in procnring 
rails, wheels, axles, tyre and oil. Cross sleepers, 
lumber and fuel are usually procured on the line of 
the railway, by agents under his direction. Ey 
whomever purchased, all articles should go on the 
storekeeper's books, and be there charged to the 
proper account, in. order that his statistics may 
show a complete account of consumption in each 
department. "Whoever bo the purchasing or con- 
tracting agent, he should be under tlie direction of 
the superintendent, who should cultivate a know- 
ledge of the quality and market, that will enable 
Mm to judge of the propriety of the purchases 
made, and guard against a quite too common vice 
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of bribery commissione paid to the agent, to secni'e 
a liigh price, or a good price for a poor article. 
Detection in bo gross and degrading a practice, 
Bhould be followed by quiet retribution. 

It rarely happens that sufficient care ie exercised 
in the fael department. As yet, wood is the fuel 
generally used in locomotives of this country ; and 
much care is required in its inspection, measure 
ment, and in seasoning. Oareleas supervision in 
the former, and neglect of the latter will be produc- 
tive of much loss. Unseasoned wood for fuel, or 
that kept on band too long a time, is unprofitable 
for use. Wood cut in the winter and piled in the 
open air, will generally be fit for use the August 
following, and sliould then be boused, and will be 
good for a year from that time, when the succeed- 
ing lot for tbe next year may follow ; but if left 
exposed to the weather, it will depreciate, and be- 
come less valuable according to tlie time of expo- 
sure, and if it cannot be housed, no more than one 
year's supply should be provided at one time ; 
being an article of general use, it is often exposed 
to depredation, or misappropriation. It may seem 
too much a detail, to require the agent who has 
charge of the wood at hie station to aceoun* for its 
use ; but it is tbe only way to maintain a check on 
the purchase and consumption. To do this some 



b/ Google 



OPERATING SUPPLIES OF MATEEIAL. 261 

method must be adopted to measure and aeconnt 
for the quantity taken for use by each engine. 
Tliia, if properly arranged for, need not be attended 
with much labor. Let there he racks of suitable 
size, placed on hand-carts, and containing a mea- 
sured quantity, say one-sixth to one-fifth of a cord, 
not more than may be readily moved by one man 
on a platform. Tliese racks may be loaded by the 
wood-men, and ari'anged in convenient position to 
be dumped or thrown on the tender of the engine ; 
and on a suitable blank, fill out the number of 
racks, the name or number of the engine, etc., and 
as often as necessary return the memoranda to the 
agent, and he will have the elements for a daily or 
weekly report of the quantity used by each engine. 
If the platform be raised to the proper elevation, 
these racks, being on carts, may be dumped into 
the tender, and one man do the work of half a 
dozen, in less than half the time employed by the 
prevalent custom ; it would require the wood to bo 
elevated a tiifle higher to facilitate dumping, but 
this could be done by the wood-men, while waiting 
for the engine, and save at least half the number 
required to be on hand when the engine aiTives ; 
while the fuel, on aiTival of the engine, would be 
promptly dumped from the cart-racks, saving 
more than half the delay of the engine in receiving 
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fuel, that arises from tlirowing up, stick by stick at a 
time, as usually practised. If coal be the fuel 
used, the same arrangement may be modified to 
itfl req^iiiremente. A system of this kind, well car- 
ried out, would not only afford a proper check on 
the purchase and consumption of fuel, but also a 
complete basis to show the fuel of each engine j an 
item of information well worth all the care required 
to procure it. It would only be carrying out for 
fuel the same principle of check, that has been 
adopted in the consumption of oil for each engine. 
It will be perceived, that this course would afford 
means to determine separately, the consumption of 
fael for the pa^enger and freight traiEc, which is 
important to the proper understanding of the ex- 
pense of each. 
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OPBKAT IHG — KECEIPTS. 

In addition to what has been said in relation to 
receipts from passengers and freight, it may be 
remarked : that in addition to receipts by conduc- 
tors (wliieb should be a small proportion at most) 
and the collections made by connecting railways, 
the station agents will be the principal receivers of 
the dues of the company. At important stations, 
there will be required, a passenger and a freight 
agent; each of these wiU make his report to the 
principal office; at small stations, one agent is 
charged with all the duties, administrative and 
fiscal. AH agents charged with fiscal duties should 
report daily, and with reports, send in their funds 
to the Cashier (Ti-easurer or the fiscal officer who 
may act as such). The report goes to the Auditor, 
from the station agent, and the Cashier reports to 
the Auditor the amount of cash received, who 
thereupon charges the Cashier with the funds, and 
gives the station agent credit for the remittance. 
This method places on the books of the Auditor the 
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fiscal affairs of the agents of all classes, who are 
authorized to make collections for the railway ; con- 
sequentlj the Auditor is a check on all accounts, 
and his report to the President, or financial officer 
of the company, shows to the board of Directors 
the state of their finances. This department of 
husiness should he rigidly conducted, so that a 
strict accountahility may he maintained, and funds 
not he allowed to accumulate in the hands of 
agents ; and that the Board may, at frequent inter- 
vals, understand the condition of their finances. 

In addition to dues received from the traffic of 
the railway, there will gi-ow up credits from the 
sale of old materials, of considerable importance. 
A practice to some extent has prevailed of allowing 
certain agents to exchange these, or sell tliem to 
manufacturers, in part payment for now goods. 
This is not well, as it tends to confuse accounts, 
and often to embarrass the examination of vouchCTa. 
The proper, and as I think the obvious, course to 
secure a correct administration, is to make it the 
duty of some agent to see to the collection and sale 
of all old materials, who should remit to the Cash- 
ier all funds received for the same, and make report 
to the Auditor in the same manner aa in the case 
of dues from traffic. Tlie old rails may be an 
exception, as tliese materials go into the re-manu- 
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facture, and tlie esune weight of new rails is 
returned, at a specific price for the re-manufacture, 
including the new material that must be put in, to 
supply waste and improve the quality ; and it is 
only necessary for the Supeiintendent to collect 
and take the weight of old rails, and the bills for 
there-manufacture, and perhaps transportation, will 
be simple vouchers, and charge them directly to 
the repairs of track, the old material being stiii in 
the track in the shape of new rails. 
12 
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CHAPTER XXY. 



-DISBUES EMENT8, 



The dialDvirsements for the operating Ijusiness of 
a railway, include payments to tlie officers, agents, 
artisans, laborera and nimierous hills for snppliee. 
taxes, damages and sundry other items, th:-,t will 
involve expense, 

Tlie agents in the several departments keep check 
or time rolls of the men under their respective 
charges, ou which it is their duty to record daily 
the work done. At the end of each month these 
time rolls are reported over the certificate of the 
agent to the Superintendent, whose duty it is to 
examine the same, and from them cause pay rolls 
for the month to be made out, which should be cei-- 
tified by him. In the same manner all bills that 
may he made by authorized agents, are certitied by 
such agents, and submitted to the Superintendent, 
who examines and so far as he judges them correct, 
approves them by attaching his signature. If bills 
or claims occur, out of the regular course of busi- 
ness, the Superintendent examines, and so far as lie 
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deems just and proper, puts tliem in form and 
approves as in other cases. This latter class is 
mostly for damages, taxes, and incidental expenses, 
and has no eei'tiflcate from a subordinate agent, 
and depends wholly on the approval of the Superin- 
dent. It must be apparent, that on railways of 
eonaiderablo extent, having a large traffic, the Su- 
perintendent can know but very little of tlie accur- 
acy of detail in the monthly time rolls and bills 
that must be submitted for his approval — still it is 
necessary that they should have his sanction, as on 
him rests the responsibility of the expenditure, and 
he must depend on the fidelity of the agents, and 
bis general knowledge of the business of the rail- 
way — his familiarity with the work in progress, 
with prices of labor and materials, and the current 
wants of the several departments, to guide him in 
the discharge of this duty. It will be incumbent 
on him to take the precaution of giving to all agents 
who may be authorized to incur bills, and especially 
the purchasing agent, such instructions as to rates, 
quality and kind of materials wanted, as will guard 
as far as practicable against improper bills, and 
especially against a practice that has, as before 
observed, too often prevailed, of agents taking a 
commission on purchases, and also guard against 
an abuse arising from influential employees recom- 
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mending certain firms, or certain articles used, and 
fi'om obtaining patents for others ; certainly a most 
pernicious and degrading practice, from which it is 
supposed even railway directors are not always 
wholly exempt. 

After the rolls and bills are approved by the 
Superintendent, they are handed over to the Audi- 
tor, who examines and corrects any clerical errors, 
and if there is anything inconsistent with the rules 
of the company, or in any respect in his judgment 
improper, he suspends them until satisfactorily ex- 
plained, and then enters the abstracts on his hooks, 
after which he hands them over to the Paymaster, 
with a draft on the Cashier for funds to pay the 
same. When paid, the Paymaster returns the ab- 
stracts and vouchers to the Auditor, who credits the 
account of the Paymaster for the amount paid. In 
some cases the Superintendent hands the rolls and 
bills to a Committee of the Board of Directors^ 
whose approval is necessary before payment. But 
this is inconvenient and attended with delay, espe- 
cially if the officer of the board is not on the line 
of the railway, and in my judgment is not as well, 
for no man is so well situated to understand the 
whole Buhjeet as tlie Auditor, who keeps the booka 
and readily acquires a better knowledge and under- 
standing of the details of expenditure and the 
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wants of tliiB department than any committee would 
be likely to posaeas. The Auditor should be a man 
of capacity, firmness and fidelity, and with pi'oper 
rules, eatabliahed by the Board of Directors, there 
would be email probability of errors. This course 
would not supersede an examination by a commifc- 
tee of the Board, who should oeeaeionally take up 
and investigate these and all other fiscal affairs of 
the institution, and so far as this relates to tlie ope- 
rating department, the office of the Auditor will 
furnisli the boobs and vouchers, and such incidental 
aid as a committee may require. On this point it 
is to be kept in view, that committees are usually 
composed of members of the Board, who have 
then- own occupations, and can rarely give the time 
required for a thorough examination. By the sys- 
tem here recommended,' the Auditor holds no funds ; 
but he has the entire boobs and accounts, by which 
are established complete checks on all the fiscal 
officers engaged in this department, and no great 
wrong can occur without collusion. An intel- 
ligent hoard of directors will see the importance 
of selecting a man for Auditor to whom, from his 
character for capacity, firmness and fidelity the 
interests of the proprietors may be safely com- 
mitted. 

A mlc of the company should establish the 
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principle, tiiat in all examination of bills, full de- 
tail of items, with priee and quantity, should be 
presented. A practice has more or less prevailed 
on eorae railways, of eliai'ging in lump several 
items, and especially in matters of peraonal aad 
incidental expenses. This is very liable to abuae, 
and is wholly inconsistent with the systematic tho- 
roughness of business that should be required for 
railway management, and should not be tolerated. 
Excuses are often made for the practice, but tbej 
should be wholly discarded. 
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CHAPTER XXTL 



-STATISTICS. 



In moBt of the States, animal reports are required 
from each railway ■witiin their limits, making it 
imperative on the officers to present nearly all the 
Btatistical information that is wanted ; bnt this ia 
not always complied with with that exactness of 
fact and detail that is designed, and, if up to the 
legal requirement, docs not secure all the informa- 
tion it is desirable a railway company should have. 
It is often regarded an onerous and unnecessary 
duty, and therefore not always fully carried out, so 
as to meet either the intention of the Legislature 
or the true interest of the railway companies. It 
must be admitted, however, that a large amount of 
useful information is obtained from thi^e annual 
reports, many of which possess a considerable full- 
ness of detail. 

The statistics moat important for a railway com- 
pany, are those that show the working expenses in 
each department, and the cost of every kind of 
iiaffie. A railway without this information, may 
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cany on a brancli of traffic that is unprofitable, or 
which does not afford the remuneration that should 
be derived from it. The indiscriminate niixturo of 
this with the profitable part, both in relation to ex- 
penses and rates, prevents a clear understanding of 
the matter, and so long as the business is transacted 
on general impressions, this evil will exist to a greater 
or less degree, according to the multiplicity of the 
items of traffic. It is more especially important 
for so much of the traffic as may be affected by 
rival lines, in which case it should be known what 
rates will pay, at least something over expenses. A 
zeal for business is always commendable, but it 
should never go so far as to pursue it at a loss. It 
is also neccssaiy, in order to judge how far the rail- 
way may enter on sources of undeveloped traffic- 
that have been dormant from the want of accurate 
information. 

To collect and arrange the statistics of a railway 
will add to the expense of clerk-hire; a small mat- 
ter, when compared to the benefits that may be 
derived from rehable information, to be used in 
economizing expenses, and giving the best possible 
direction to the administration of the traffic. But 
this is not all the benefit of thorough statistics. It 
gives order, efficiency, and economy in the current 
transactions of business, by the checks incidental to 
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the system, and is in this respect, worth all the 
extra cost. 

A very important feature in the statistics of a rail- 
way is, the separation of the expenses of the passen- 
ger and freight departments. Tliis cannotj in all 
respects, be exact. The general oiKeers are the 
same indiriduals in hoth departments ; the agents 
at small stations attend to the husiness of both. 
The maintenance of track is also common to both 
branches. For these expenses some method of 
estimate must he adopted, and though not exact, I 
know of none better than the mileage of trains. 
The repairs of engine, cars, and coaches of eaeh^ 
may be kept separate, though there is often a mix- 
ture of service by engioes in both departments, 
which on unimportant railways of small traffic 
may be moat convenient ; but it cannot be recom- 
mended that important railways should make this 
indiscriminate service of engines. There is no 
diiEculty in appropriating engines according to 
their power to the various services ; the engines 
for light way trains should be exclusively devoted 
to such trains ; they are not stifficient for express 
trains, and to see a heavy engine hauling a way 
train of one or two coaches, half filled, indicates 
great want of skill and economy. The engines 
designed for express trains must be more powerful, 
12* 
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according to the weight of trains, and will require 
a greater expense for repairs than tliose for low or 
medium speed — the same may be said of coaches, 
wiieli must he stronger built, and of consequence 
of greater weiglit and subject to greater expense 
for repairing when used for high, than for low 
speed ; thus so far as the question of separation of 
expenses is affected by the engines and coaches, it 
is practicable to ascertain it; and it is necessary to 
an intelligent administration of business, to tuow 
what these differences are. They can only be 
known by a strict attention to the statistics of ex- 
pense. It is not to be supposed one set of coaches, 
would be made for low speed and another for high 
speed, on the same railway, but that the new and 
strong coaches would be taken for the express 
trains, and those impaired by age and use, would 
be taken for tho way, or low-speed trains ; a course 
that would be dictated by ordinary business pru- 
dence. 

As before observed, there are items tliat belong 
to this question, that can only he obtained by esti- 
mates—as the maintenance of track, subject to the 
daily use of trains of all classes. The best way to 
reach this item is, by a strict attention to the com- 
parative influence of speed on the maintenance of 
engines and coaches ; as the ratio of these will not 
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differ materially from the influence of speed on the 
track. The fuel account may be easily kept sepa- 
rate from the passenger and freight ti'afEc, by 
adopting a system of accounts to show the quan- 
tity used by each engine, as mentioned under tlie 
head of supplies. 

With results carefully reduced from a thorough 
system of statistics, the Superintendent will have a 
basis, not of guess-work, but of fact, to judge of the 
speed he should adopt, and of the tariff necessary 
for a high, as compared with that sufficient to pay 
eqnally well at a low speed. He would be able to 
determine on all questions of rivalry with other 
lines, what could be done to best secure the inte- 
rest of his own line. 

There is yet wanting much of that thorough- 
ness, required to obtain all the statistical knowledge 
needfuL Profitable and unprofitable traffic is in- 
discriminately thrown together, and tlie value of 
the aggregate only is known, while the relative 
value of the parts are merely guessed at. The 
same may be more emphatically said of expenses. 
!Now, it is not denied that much useful statistical 
information is obtained ; but the fault is, in not 
carrying it to tiiat detail which is necessary to 
obtain the information so valuable and necessary 
to the economical administration of business. 
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If a full and accurate knowledge of the € 
on traok and machinery, and of tlic extensive, and 
in a great measure irresponsible, outside and inside 
agencies involved in rival efforts to control Easiness 
— were well understood, there would doubtless be 
great modification in the operations of competing 
lines. The general practice on American railways 
has been to charge the same passenger fare on fast 
as OH slow trains ; a course that cannot be justified 
by the expenses, and must rest on some other 
basis : this is mostly competition, and the only one 
that can justify it- 
There is a general opinion among railway man- 
agers, tliat high speed is more expensive than low, 
and this is the result of an impression derived from 
the fact, that increase of speed has been attended 
with increase of expenses ; but the information is 
indefinite, uncertain, and not competent to meet the 
necessities of the question, or lay the foundation of 
business with the exactness that is attainable, and 
should be Iiad for affaii-s of so much importance. 
Let it not be said the thing is impracticable; it 
only requires system and energy to secure the most 
useful results to the railway interest, and must be 
done before railway management can be said to be 
complete. 
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CHAPTEE XXVII. 

OPEEATING — ^KtJHHING OF TEAINS. 

Tub running of trains must depend flinch on tlie 
weight and character of the traffic to be provided 
for. It is necessarily controlled by the fa ct, whether 
(lie railway haa a single or double track. In the 
latter case, the arrangement of time tables is more 
simple than in the former, and a double track will 
of course accommodate a much larger traffic, and 
the traffic may be done at a lower rate of expense. 
The greater portion of the railways in this country 
have only a single track, and on many of these 
there is quite an important traffic. It is obviouB 
that regularity ia highly important, in fact indispen- 
sable, especially on a single track, as delay in one 
train causes delay in several others, and is particu- 
larly injurious to freight trains, which are required 
to give the preference to all passenger trains. It is 
therefore obvious that whatever tends to delay, and 
thereby cause irregularity, should be carefully guard- 
ed against, and the most energetic means used iu 
ease of accident, to remove the impediment to other 
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trains. In passenger trains, high speed is more 
likely to cause accidents than low speed, and great 
care should be used to avoid unnecessary haJiard 
from this source. High speed is also more expen- 
sive in other respects, as has been remarked in rela- 
tion to track and machinery, to which may bo 
added the increased cost of fuel. Ifot only are 
accidents more likely to occur under high speed, 
but the injury will be much moi'e severe than when 
they occur on trains at low speed. 

The question to be considered is, what rate of 
speed is necessary to secure the traffic ? Within 
reasonable limits, it may be regarded tine, that the 
interest of the proprietors will be best promoted 
by establisliing the lowest rate of speed. There is 
doubtless some trafSc secured by high speed that 
would be lost on a low speed, and the first question 
is, will that be sufficient to defray the extra ex- 
pense ? Aside from the rivalry of competing lines, 
this question could be easily settled. Any speed 
over twenty-five miles per hour for express trains, 
may generally be regarded as of doubtful expedi- 
ency, if the traffic is not affected by competition. 
An express train of this speed, making few stops, 
and those mostly for fuel and water, would not 
require a high or very expensive running time ; it 
being premised that the arrangements for taking on 
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supplies of fuel and water admitted promptiiesa in 
this respect, and no unnecessary time is consumed 
at stationa. Socli an express would have an impor- 
tant advantage in regularity over a higher rate of 
speed, and rarely miss its connections with other 
lines ; which would arise from two causes : first, 
its less exposure to accidental delays, and second, 
that in case of delay it would be more likely to 
recover the loss on its moderate time. Hence jt 
often occurs that a journey of five hundred oi 
one thousand miles is made in less time by the 
moderate express than by the extra express ; arising 
from delays occasioned by lying over at points 
where connection is lost with the next link in 
the line. 

It will be contended that the public would not 
be satisfied with slow trains; and it is admitted 
some attention is due to this consideration ; but the 
first party in uiterest is the Proprietor, who has 
furnished the means to construct the railway, and 
is responsible for tiie conduct of the traffic. Not 
only does he bear the original burden of the under- 
taking, and the cuiTent expense of high speed, but 
if life or limb is damaged, a much more likely 
occurrence at high speed, he must pay. It cannot 
be denied that the proprietor must be indemnifled, 
and if it be expedient to maintain the high or extra 
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speed, the tariff rate should be in proportion. It 
is the practice in England to charge a high rate foi 
the extra express trains, and still it is contended, / 
think with propriety, by English writers, that evei 
they do not make sufficient difference. 

It is certainly a very pleasant thing to travel 
thirty miles per hour including stops, on a weU 
managed railway, provided no apprehension of 
danger is felt ; and no doubt most people would 
prefer it to a train of more safety at twenty-five 
miles per hour. But if a higher rate, corresponding 
to the increased expense was charged, it would bo 
found that most travellers would be satisfied with 
the twenty-five mile express. In regard to speed 
there is one thing that may be controlled by the 
Superintendent, namely, that no unnece^ary time 
be consumed by stops at stations. The time wasted 
at stations must be made up by extra speed between 
them ; and a great deficiency of promptness in this 
duty may often be observed, and a striking differ- 
ence on different railways. In one case the passen- 
gers are duly notified, and ready to leave the coach 
the moment the train stops ; in the other, they 
receive no notice until it actually comes to a stand, 
and then it often happens that the name of the sta- 
tion is announced in such a confused, inarticulate 
eonnd as to leave the passengers in doubt, if not 



b/ Google 



OPEEATING — EDNHING OP TEAINS. 281 

utter uncertainty, as to what station thej have 
arrived at. The time recLuired depends on the num- 
ber of passengers to he discharged and received, 
and this is eaaily understood. Passengers are gene- 
rally ready to do their part, and if it is understood 
there will he promptness on the part of the conduc- 
tor, they will move at the earliest moment in get- 
ting off or on the train. If fuel and water are to be 
taken on, there will be necessity for a longer stop ; 
but even this is often longer than necessary, aisd 
sometimes appears lengthened out to give time for 
refreshments that are quite unnecessary. Certain 
stops should be arranged to give time for refresh- 
ments ; but these need not occur oftener than once 
in one hundred and fifty or two hundred miles, on 
express trains. 

It is often observed that way trains, which are 
understood to be trains that stop at all stations, are 
run at ae high speed between stations as express 
trains. This can only arise from unnecessary waste 
of time at the stations, or from, too high a time- 
table speed for such trainSjWhich in general should 
not be greater than eighteen miles per hour, inclu- 
ding stops, and if the latter he promptly made, the 
running speed will not be great. The time lost in 
stops is not simply the delay at the station; but 
to this mnst he added that required in bnngiiig 
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down and raising the speed from and to the run- 
ning rate of time. This rec[nires good practice on 
the part of the engine di-iver and the bralieman. 
The Bteam should not be kept on so long as to 
recLnire the brake to stop the rolling and cause a 
sliding motion to the wheels. A light train is more 
easily stopped than a heavy one, and as way trains 
are not usually as heavy, and do not require as 
heavy engines, nor as high speed, they may be 
brought to a stand more easily than express trains. 
On railways having a large propoiiion of heavy 
express trains, there will be an object of some con- 
venience in having all the coaches of the same size 
for both way and express trains; but the engines 
for way trains may be lighter than those adapted 
to express trains. To see, as may often be seen, a 
way train with one or two coaches, coutaiuing 
twenty or thirty passengers, and rarely exceeding 
sixty, drawn by an expr^s engine with five and a 
half to six feet drivers, and weighing £i-om twenty- 
two to twenty-five tons, is certainly no credit to the 
capacity of the management. On a railway having 
a comparatively small amount of light traffic, or 
such as is best done by small trains, the iiracfciee 
here recommended is of less importance. If, on the 
other hand, there is a large amount of the total 
passenger traffic that is light, then it is especially 
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important tliat not only the engines, but tlie coaches 
should be lighter than those rec[iiire(i for a heavy 
traffic. 

There are railways that do a large paseenger 
busineBS, a very considerable portion of which is 
properly a light- train bnsiness, and should be done 
with machinery adapted to it, and with proper 
arrangements of trains and machinery. Much of 
the local traf&e would be better accommodated, 
and as a consequence better cultivated and more 
economically done, than by the more expensive 
mode of doing a large portion of it on express 
trains. There are two classes of railways, on which 
tliis is very important : First, those that enter large 
cities, passing through a densely-settled country, 
having a large local traffic in passengers, that 
require, not heavy, but frequent trains. It is a 
great error to do this business by heavy, or any 
express train, especially if the express is run in 
competition with other lines. The objection that 
will be urged, namely, that business will be con- 
fused by this course, and you must not have so 
much variety in machinery, is nothing more than a 
confession of incapacity for proper administration, 
and shoiild not be regarded, if it be intended to 
maintain a tliorongh and economical management. 
The second case is, a railway having a light aggre- 
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gate ti'affic, not sufficient to support frequent 
trains, even if they be light. Here, in the absence 
of a heavy traffic, there is email hope of meeting 
expenses, if heavy machinery is used. It may be 
generally noticed that railways of this class use 
the same, or nearly the same character of ma- 
chinery, as those doing double, or quadmple traffic ; 
a practice ruinous to the proprietors, and unless 
changed, must lead in some cases to the abandon- 
ment of the railway as a means of transport. The 
traffic may carry them along and pay current ex- 
penses until the renewal of rails and machineiy 
becomes necessary, -when it will appear that there 
are no funds for snch a purpose, and the railway 
must be abandoned, the proprietors mating the 
most they may out of the old rails and machinery, 
and the district return to the old method of trans- 
port, no doubt, much to the disadvantage of all 
parties in interest. 

In arranging express trains, especially on a rail- 
way of large trafSc, much judgment is required in 
determining the rate of speed. It is not always 
necessary to run all trains alike fast. So far as 
they may be induced by competition, the speed of 
some will probably be higher than others, and they 
should have few stops, so as to give all time prac- 
ticable to the track, and thus keep the running 
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epced as low as will make tlie time req^nired \)j the 
competition, and teat secure the otject Bought. 
Other express trains should have more time, and 
make stops at the more impoi-tant way stations, 
when tlie business may justify such extent of ac- 
commodation, leaving the minor stations to he pro- 
vided for by the way trains. This wiU be likely to 
excite in the latter case some jealousy, of the influ- 
ence of which the Superintendent must judge, as 
the railway cannot be expected to provide accom- 
modation, beyond the fair profit of the traflc. 

It is quite proper that freight trains shoiild give 
the right of track to passenger trains, and in case 
of accidental delays of the latter, this is sometimes 
quite serious, especially on single track railways, 
having three or four passenger trains each way daily. 
Of course, every practicable effort should be made 
to avoid such delays, and at this time, on well- 
managed railways, they are of more rare occur- 
rence than formerly. Freight trains require much 
judgment in their aiTangement, from the fluctu- 
ations of the traffic, and will require modifications 
as the varying seasons of business occur. Those 
established for daily use through the year, should 
be limited to the number that may be required 
through the season of light traf&e ; and as this in- 
creases, extra sections of trains will be provided for 
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a time, and as it furtlier increases, it may be expe- 
dient to put on additional regular trains. It is 
yery material to the economy of management, that 
no nnnecessary trains be run, or more than is suf- 
ficient for the traffic at the time. The passenger 
train must be run daily, for thougli at times it may 
have a light business, it can only change by a new 
time-table, dispensing with a portion of the trains, 
which is not usually done oftener than twice in a 
year ; but freight is more easily managed in this 
respect, and no more trains should be run than 
necessary to provide for it. This will produce 
some irregulai-ity in the employment of train men, 
and some other work or occupation must at times 
be provided for them. So far as they are mecha- 
nics, this may be fonnd in the repair shops, and 
others should be employed at such wort as they 
can do, or dismissed for the time. But it wiU 
rarely happen that work cannot he found for the 
useful employment of laborera. Some railway 
managers contend this cannot be done, and that 
train men must be kept constantly under employ- 
ment, ecLual to any emergency of business, which 1 
regard unsound and inconsistent with proper eco- 
nomy. If due attention is paid to the wants of a 
railway, useful employment may generally he 
fonnd for all train-men, from trains temporai-ily 
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At such times, whicli occnr after a 
season of heavy traffic, the machinery -will require 
more than nsnal attention, and shonld be put in 
good order, so as to be in condition to meet the de- 
mands of a returning pressure in the traffic, and the 
mechanics suspended from the train service, may 
be fully employed to aid this work. When the 
traffic is heavy, the machinery is kept in so con- 
stant use, that only temporary repairs can well be 
made, leaving the more important work to be done 
when it is less occupied, and jnet when the me- 
chanics from among tho train men may be at 
liberty to go to the shops. 

The freight trains should be ready to start on 
their time with the same promptness as a passenger 
train. There is often neglect in this respect, arising 
from the impression that it is less important ; but 
the freight should be as punctual on time, both in 
leaving the terminus and from way stations, as a 
passenger train. This is quite necessary to an eco- 
nomical administration of the freight traffic, and to 
the convenience and economy of the work of repairs 
on the track, and the wood trains transporting fuel 
for the use of the engines, which are embarrassed 
and delayed by the untimely freight train. 

The running speed of freight trains should not 
exceed twelve miles per hour, except for freight 
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that can pay extra for greater speed. This princi- 
ple is not sufficiently regarded, as one that enters 
intimately into tlie economy of railway transport, 
and will be likely to be understood only by a closer 
supervision of all tliat affects expense than has 
hitherto been practised on moat railways. Speed 
in freight transportation requires a corresponding 
weight and power of engine, or the load must be 
diminished to allow the speed ; in either case extra 
speed will involve extra expense. Whatever be 
the speed adopted, the load of the freight engine 
may he adapted to its power ; in this it differs from 
the requirements of an express passenger engine, 
in which the load cannot so readily be adapted to 
its power ; and hence the freight engine for high 
or low speed may be of the weight and power that 
will produce the best economy of transport. In 
arranging the time for a freight train, provi- 
sion must be made for necessary detention at the 
stations for letting off or taking on cars. If the 
train is properly made up, the station service may 
he as regularly and promptly done as any other ; 
the station agent should have his side track clear, 
in order to remove the cars to be left at his station 
A-ithout delay ; and the cars to be put on should be 
ready and in position for prompt attachment. If, 
as will he required for way freight at small stations. 
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a car must be loaded with freight to be deliveied 
at several stations, and of course unloaded hj the 
discharge of parcels for each, the parcels for each 
station should be loaded in the order of the stations, 
BO as to admit of prompt discharge. If unnecessary 
time is taken at the stations, it will be made up, if 
the engine has power, by a corresponding increase 
of speed between them, and this will be easy if 
there happen to be a descending grade, and it is no 
unusnal thing for time to be wasted by idle habits 
at the stations, in tlie expectation of making it up 
by increase of speed, though against the rules. 
This is an evil to be carefully guarded against ; and 
attempts have been made, requiring the station 
agent to report the time of the arrival and depart- 
ure of trains, and any circumstances of unusual 
delay; but unless very closely looked after, the 
reporting will be defective, and the Superintendent 
left in ignorance of proceedings in this respect. It 
is no uncommon thing to witness heavy freight 
trains moving under a time table of twelve to four- 
teen miles, but actually at the rate of thirty miles 
per hour, thundering along the rails with their 
heavy cars of more than two tons on a wheel, and 
these resting on bits ol india-rubber bouncers, or 
short, steel springs of substantial rigidity. Nor is it 
a matter of rare occuiTence that sueh things hap- 
13 
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pen, and go aoiioiisly to add to tbe expense of 
repairs on track and machinery. If run at proper 
speed, freight eugiiies may be lieavior than paseon- 
ger engines, and be no more injurious to the track; 
they should have low drivers, as this tends to restrict 
their speed, and increase their power of traction. 

The Superintendent who aims to effect an eco- 
nomical transport of freight, will find much to de- 
mand his attention in themanagement of his trains. 
He must study, not to see merely how large a train 
he may haul, or how fast he can run it with one 
engine ; but how small a sum he can make trans- 
port a ton of freight. When this last proposition 
comes to bo well studied, machinery will be bettei 
adapted to the rail and the traffic the road accom- 
Dkodatj^B. 
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CHAPTEE XXVin. 

OPEBATIHG — COMPETITION. 

The competition of rival lines has become a 
matter seriously affecting many prominent railways, 
and 5ias led to many convocatione of railway mana- 
gera, for the purpose of harmonizing the conflicting 
interests. These assemblies have produced agree- 
ments as to running trains and rates of tariff, hav- 
ing at least the ostensible object of securing fair 
rates and a proper division of traffic. There are, 
however, some inherent difficulties in the way of 
snch arrangements, arising out of the peculiar cir- 
cumstances that control traffic at the same rates on 
different and rival lines, which when left to its 
natural action, will flow more to one than to the 
other, and the result is pretty sure to cause sus- 
picion and jealousy on the part of those having 
the least ability to control this tendency ; and when 
trade flows against them, the suspicion is easily 
aroused to account for this result, as arising from 
some transgression on the part of their rival, against 
the programme of the arrangement previously 
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entered into. And, perhaps, "witliout waiting to 
obtain correct knowledge of facts, tliey proceed to 
measures equally inconsistent with the contract, 
and the parties are eoon floating in the broad field 
of rivalry. In some cases of rivalry, there is no 
material difficulty of this sort, and with fair ar- 
rangements each party will obtain its due share of 
the traffic. 

Ifo railway can consent tliat its rival should be 
allowed to establish lower rates for a competing 
traffic than its own, for of all the advantages that 
control it, there is none so effective as lower rates, 
and any rival line, possessing inferior inducements, 
should be content with uniform rates, and proper 
time arrangements for the running of trains, and 
take such portion of the traffic as will naturally 
flow to it under the circumstances that may 
exist. Without this, no arrangement can be made 
of any practical value — and it is better for the 
inferior line to sabmit to this, and obtain fair rates 
for what it carries, than struggle by various means 
to do a business that will not pay expenses. But 
no difficulty ueed to exist, where the lines will 
naturally make a fair division of the traffic com- 
peted for at equal rates. 

It must be conceded, that in general this kind of 
arrangement or contract between rival lines, has 
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not been very succesaful in promoting the interest 
of the proprietors. It has rarely happened that 
they have been in force any great length of time, 
before some party imagines he can make something 
out of hie adroitness, and sets at work to obtain 
some advantage not consistent with the contract ; 
he may employ agents to solicit traffic, and secure 
an inflaence by misrepresentations, which are not 
partieuhirly unusual with that class of men, wlio 
often exercise great skill, and produce considerable 
effect on the course of traffic ; or, by the aid of 
free tickets, drawbacks and commissions, the rates 
are often actually reduced, though the tariff stands 
formally as unchanged. Such practices are sure to 
be found out by the injured party, before a largo 
amount of traffic can be secured, and of course 
measures are taken to counteract them, and the 
agreement falls to the ground. The measures that 
have been attempted to enforce such agreements^ 
and punish the faithless party by fin^, have not pro- 
duced any important results that I have known. 
This class of contracts must rely mainly on the good 
sense and fidelity of the parties. 

Railway managers make great efforts to estab- 
lish arrangements, that will enable all to obtain 
fair rates and reduce expenses, a proceeding that 
should be beneficial to their mutual interests; but 
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the several parties (usually the principal operating 
officers), pursue this with different motives ; one 
enters upon the negotiations in good faith, intend- 
ing to carrj out faithfully the arrangement he 
agrees to, while another only designs to make it a 
coTer, to secure undue advantages. No sooner is 
the contract made, than the latter, considering his 
rival restricted hy the contract, and relying as 
before observed on his ingenuity and cunning, goes 
to work to defeat the object of the contract hy 
various devices, which he designs to hide from his 
rival ; and hy employing the means before described, 
aims to influence the direction of traffic, and all in 
conflict with the contract between the parties. 

In view of the short time that such measures 
may be practised, before the facts will come to the 
knowledge of his rival, the practice indicates great 
want of sagacity on the part of the offending party, 
whose bold denials and slender evasions, to fasten 
the fault on some subordinate, are often as ludicrous 
as they are dishonest. 

It is quite apparent that contracts with such 
parties must be of short duration, and end in open 
rivalry, greatly to the prejudice of the proprietary 
interests of both lines. Some operating managers 
appear to regard this as shrewd practice, and as a 
laudable aim to advance the interest of their Vmvb : 
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but it preeeBts a grave question to their employers ; 
for if their agent is ready to cheat thoir rivals, Httle 
doubt can be entertained, on the occurrence of an 
opportunity, that he vrould be quite as ready to 
cheat them. The real difficulty is, the employers 
generally know very little about the matter, and 
■what they do know, is uEualiy from the offending 
officials. 

The mischief of competition cannot be healed 
■without good faith on hoth sides. In the ahsenee 
of this on eitlier side, all efforte will be abortive. 
But the end to be secured, namely, fair rates and 
moderate expenses must be reached, or tlie proprie- 
tary interest must suffer, and the means suggested 
are indispensable from the cii"cumstances of com- 
peting lines of railway. Certainly so far very little 
has been effected in securing fair rates for rival 
traffic, a fact by no means creditable to railway 
management. 

It is in the nattire of things, that railways hold- 
ing certain relations to each other, divide the 
traffic, or a certain portion of it, on equal tariff 
rates, and the traffic must take one or the other 
line. The question for the proprietoi's therefore is, 
shall equitable arrangement be made and main- 
tained, which shall secure fair rates and economize 
expenses? or shall we, by costly, and irresponsible 
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agencies and other extra expenses, endeavor to 
show large gross receipts, and thua control at uii- 
renmnerating rates a traffic that should afi'ord a 
reasonable profit? It must he home in mind that 
no increase results fmm extra expenses and low 
rates, for the rival line, by similai" efforts, still 
divides the traffic in ahout the same ratio as would 
be the ease on a fair and ecLuitable contract. The 
public gain by the low rates, and under this in- 
fiuenee there will probably be an aggregate in- 
crease in the volume of the traffic, but this will be 
lost in density and value, and the proprietors will 
only have the consolation of loading their track 
with a traffic that yields little if any profit, if not 
productive of positive loss, 

In the condition of many railways in this coun- 
try, the amount of traffic in competition is very 
large, and the proprietary interest involved in 
its management very important. Cases occur in 
which it is very difficult to manage it successfully ; 
but in many others, the only thing necessary, is a 
sound business sagacity, exercised with fidelity 
and firmness to secure paying rates. A competing 
railway is not lite the competition of stage coach 
lines, -where one party aims at breaking down the 
other, and thereby securing a monopoly of the 
trade; for a railway that has a local traffic suffi- 
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clent to keep it in operation, will always Jiave tlie 
power to act on its rival. It cannot be broken 
down, and will always be in the field as a compe- 
titor, and if it cannot maintain tbe rival traffic at a 
profit, will l>e able to prevent its competitor from 
making profit; and tliougli naturally inferior in 
capacity, its inferiority is not often so decided as to 
prevent it from destroying in a great measure, if not 
wholly, the profits of the rival line. 

It is sometimes urged that a railway is so loaded 
with capital and other liabilites that it cannot com- 
pete with one less burdened in this respect. A 
little reflection will indicate the fallacy of such 
reasoning; for whatever may be the liabilities, if 
there is sufficient local traffic to pay current ex- 
penses, and so much for the use of the rails as 
they are worth for old iron, it is pretty ceiiain to 
be kept running, and there are few that cannot do 
this on their local traffic. If the railway was a 
project to he made, then its cost would be a legiti- 
mate question in reference to its ability to maintain 
successfully a competition with a line already in 
operation ; but it is constructed, and whether it has 
cost little or much, will most likely find traffic 
enough to perpetuate its running, and keep it in 
the field as a competitor with lines, having in some 
respects greater advantages. Is it therefo'-e wise to 
13* 
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lightly esteem a rival ? — far better to arrange terms 
on tlie basis of existing facts, and by equitable 
arrangement secure a fair rate for the traiSc to be 
carried. 



b/ Google 



. MAKAGEMEKT. 



CHAPTER XXIX. 



—FINANCIAL MANAGEMENT. 



It would be 8uperfln<rae to discuss in detail tlie 
leading object the proprietors have m. advancing 
funds for a railway. A limited number have 
doabtlesa been influenced by considerations of the 
indirect benefits they may derive from the results 
of the anticipated working of the railway on pro- 
perty and trade; but in the main, they look for 
remuneration in direct net profits from the traffic. 
It cannot be doubted that the indirect benefits are 
far gi-eater than the direct, and these accrue, not 
only to those who subscribe with this object, but to 
the community on the route, generally, who may 
not, and generally do not, furnish any material 
portion of the funds required for the work. For 
the main pai-t, tlie funds have been furnished by 
those who take the securities as an investment, 
depending wholly on obtaining compensation irom 
the net profits of the trafiic, and are no way inter- 
ested in the indirect benefits that result to property 
and ti'ade. This class, and especially those that 
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rely on the stock eeenrities, take the financial bur- 
den of the railway. The class of stock subscribera 
relying on the indirect advantages are usually 
quite small in proportion, and are pretty sure to 
find their full remuneration. 

The stock proprietors, having usually waited 
some time for the construction of the work, natu- 
rally look with anxiety, as soon as the railway is 
opened for traffie, for the prospects of a dividend 
on their stock, and it is quite proper the Directors 
should feel a desire, so far as they may have 
power, to gratify this reasonable anxiety of the 
stock proprietors. Tew railways have been com- 
pleted without contracting a debt, with a prior 
lien on the property, that must be provided for 
before dividends can be declared, and the first 
appropriations from the net income on traffic, must 
satisfy the interest and sinking fund on the funded 
debt. In the incipient operations of the railway, 
this funded debt, according to its relative magni- 
tude, will interfere with dividends to the stock pro- 
prietors until the net income on the traffic shall 
equal the same interest on the whole capital that is 
paid on the bonded debt, with a siirplus over this 
equal to the sinking fmid, and then both classes of 
proprietors will be equally well paid for the time. 
For the time that may elapse before this result is 
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reacLed, the bond proprietors will be fully paid, 
■while the stock proprietors may receive a small, or 
perhaps no interest on their outlay ; and can only 
hope an increasing traffic will eventually afford 
them an equivalent for the loss of back interest. 
If the funda were all from stock proprietors, and 
no bonded debt incurred, the whole net income 
would be applicable for dividends to stock proprie- 
tors, and dividends would be earlier expected. 
This, however, is not often the case; a bonded 
debt, at least equal to the amount of stock, is more 
common, and to provide for the interest and sink- 
ing fund on the former, is on many railways an im- 
portant, and sometimes in the early operations, a 
difficult duty in the financial management ; but as 
the funds obtained for the bonded debt, could only 
have been obtained on this basis, there is no alter- 
native, unless, by some evasive repudiation, it is 
neglected for the benefit of the stock proprietoi-e ; 
a process of cheating that can only be classed with 
other acts of infidelity, whereby men appropiate 
the property of others to their own use. 

At the opening of a railway, the net income 
must be matter of conjecture, and considerable time 
will he requhed to ascertain it with reasonable cer- 
tainty, and thus determine the basis for dividends 
on the stock. It usually happens that conjecture 
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is sangtiine, and urgently presses the promise of 
early and liberal diTidends ; and it becomes impor- 
tant to loot earefiilly at the bearing of this ques- 
tion on the permanent interests of the proprietors. 

On the opening of a railway, there is, in most 
cases, a respectable amount of traffic ready for its 
occupation. This will increase by the well estab- 
lished laws of trade — namely, that improved facili- 
ties enhance the development of existing traffic, 
and new items of trade are brought out by the 
superior cheapness of transport. If the natural 
resources of the district accommodated by the rail- 
way are but indiiFerently occupied, as may be 
peculiarly tlie case in a newly settled country, it 
may be expected that the increase will be large, us 
compared to that enjoyed at the opening, and 
though dividends may be small, or even nothing in 
the commencement of the traffic, they will eventu- 
ally be remunerating. 

The railway and machinery, if well constructed, 
being new, the repairs and maintenance for a few 
years will be comparatively small, and the net 
profits will, for the time, be larger than will ulti- 
mately be found an average rate on the traffic. 
Continued use will impair the track and machinery, 
and new parts will be required for their efScient 
maintenance and usefulness, consequently it must 
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be expected that there will be an increase of cur- 
rent expenses in the operation of a railway. It is 
usual to estimate the probable increase in the traffic 
to be not only sufficient to meet thifl increase of ex- 
pense, but to even more than do it, and to justify 
the expectation of an increasing rate of dividend. 
The more prudent course would be, to make ade- 
quate proTision by a reserved fund, that may very 
properly be appropriated to the purchase of new 
machinery, to meet the growing wante of increasing 
traffic ; instead of the too common course, of 
increasing the indebtedness of the Institution for 
tliis purpose. The latter course is most hkely to be 
pursued, if there be an iniuence in the Board of 
Directors that seeks to elevate the market value of 
the stock, as it is well understood that dividends 
are a material element in promoting such a result, 
without much reference to the sources from whence 
they are derived. If, on the other hand, the rail- 
way property is regarded as an investment of funds, 
and governed on the same business principle as 
would control an intelligent individual, who would 
not esteem the payment from one hand to the other 
as evidence that his property was thereby enhanced 
in value, the management wiU be different. All 
efforts to produce fictitious value, either a rise or 
fall, can be no benefit to the property; and can 
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only bo Tiewed as meana of deception, practised on 
those who may unwittingly repose contidence in 
imfaithful managers. It is sometimes said in oppo- 
sition to this view, that tlie stock proprietors are 
entitled to all that has been earned, and the mana- 
gere have no right to appropriate net earnings to 
purchase new machinery, or for other purposes 
legitimately belonging to the construction account, 
and that funds for these should be obtained on loan, 
or by the issue of new stock shares, even if by 
these means funds can only be obtained by a consi- 
derable discount. It is urged, in sapport of this 
method, that the stock proprietors cannot afPord to 
do without dividends, to the full measure of net 
income, and tliat it is not right to withhold them 
fi-om them. In carrying out this principle, great 
skill and libei'ality is often practised in charging 
over to construction, for the purpose of showing an 
apparently small amount of current expenses. And 
hence the construction account has come to be 
regarded an abyss, never to be satisfied, constantly 
swelling the liabilities of the company. Under 
this mode of proceeding, dividends may be made, 
provided the managers have credit, or the Institu- 
tion has credit to borrow funds, until the means of 
dividend be totally exhausted. The test of this 
argument, or method of business, will rarely, if 
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ever, be made by the stock proprietors, so long as 
they receive the semi-annual dividends of four or 
five, or even three and a-half per cent. ; and they 
will not often inc[uire as to the source from which 
the dividend money came. 

Men who have invested their funds in railway 
property have the right to all the property can 
earn, and no doubt many have need of early 
income, and whether they need it or not, are enti- 
tled to receive it, so far as net income has been pro- 
duced by the trafSe ; but their interest as an Insti- 
tution certainly will not bo promoted by borrowing 
funds, instead of using their own, to meet expenses 
that must be incurred to extend or sustain their 
works. It may not be best to dispense with eai'ly 
dividends, and if affairs have been discreetly man- 
aged this will not ordinarily be necessary ; but the 
dividends should bo made with a view to provide 
for depreciation, and the funds reserved for renew- 
als need not be idle in waiting for depreciation to 
occur. They can be used, as before stated, in pro- 
viding new machinery for increasing traffic, instead 
of funds being borrowed, for such purpose, at a dis- 
count, and these may be charged to construction, 
and remain in that shape as a surplus account. 

In order to illustrate the method recommended, 
let it be supposed, that the strict net income, aftLT 
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the payment of expenses, interest and sinking ftmd, 
shows a balance of eight per cent, per annum; 
which may be the ease on a comparatively small 
traffic, on a new and well made railway while 
expenses are low. Let iive per cent, per annum 
be paid as dividend to stock proprietors, and three 
per cent, be carried to surplus account. This 
surplus will probably be needed, for additional 
machinery, for side tracliB, ballasting, or other 
necessary improvements that may be demanded by 
an increasing traffic. By this plan the surplus will 
be safely invested in property rcq^uired by the wants 
of the institution. The second year the improving 
traffic we will suppose adds to the net income one 
per cent., and if not called for to meet any greater 
demand than was made the previous year for ex- 
tensions and improvements in the worlds, let the 
dividend be six per cent, per annum for this year, 
leaving the surplus of three per cent, to be carried 
forward in the same way as before. After this, as 
the traffic may warrant, pay sis per cent, dividends 
and no more, until the surplus can no longer be die- 
ereetly expended for necessary objects of consti-uc 
tion. If the income continues to improve, as it 
most probably will, and the net earnings warrant it, 
let the dividend be raised to seven per cent, pei 
, and so far as the surplus is not wanted to 
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e tbe maeliinory or improve the works, let it 
Tac appropriated to purchase the bonds of the com- 
pany. When the bonds and all other indebtedness 
of the institution is liq^uidated, it will be proper to 
convert the surplus account, as circumstances may 
warrant, into a Btoek dividend, to be issued to the 
stock proprietors, who will now be the sole proprie- 
tors. The railway being now in good condition, 
with ample machinery for its traffic, and the inte- 
rest and sinking fund account closed, it will be able 
to make its regular dividend on a corresponding 
increase of capital, and the stock proprietor finds 
his compensation, and though deferred, his invest- 
ment proves the best in the institution, as it ought, 
he having taken all the risk of the enterprise. If 
he has not received the benefit at an earlier day, he 
finds no serious losses by discounts to obtain funds, 
and, hy a judicious management of the surplus, he 
finds a property in sound condition as to its works 
and outfit for its now enlarged trafBe. There has 
been no demoralization of its operations, from insaf- 
ficient means of prompt payment, and be now gets 
bai;k the full amount, with interest, of all that was 
due from net resource. On this method the rate of 
dividend in the early stage and the advancing pro- 
gress may vary according to the exigencies of the 
ease, and the profits of the trafBc ; but it should 
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not be Iiigli, and should depend on the wants of the 
works, and the amount of indebtedness, keeping in 
view the policy, not only of avoiding new liabilities, 
but of making as early liquidation of existing 
indebtedness as may be consistent with giving a 
small but regular return to the stock proprietors in 
the form of dividends. Such a system of financial 
management would be more likely than any other 
to induce economy and fidelity in conducting the 
business of the institution. 

Regularity and reasonble certainty in dividends is 
generally regarded important in this kind of pro- 
perty, and especially to those who depend on it for 
means to meet current expenses ; but trade will fluc- 
tuate, productions will be irregular, and these will 
cause irregularities in the trafEc, and consequently 
in the net income of the railway. Changes must 
take place in this branch of business, the same as in 
aU others, and income will necessarily vary; this 
must be anticipated in all systems of finance. In 
order to secure regularity in dividends, it is neces- 
sary to ascertain the average of several years, 
which will embrace the extremes of fluctuation, 
and by reserving something as a surplus from the 
more productive years, be prepared, from this 
reserve fund, to meet the regular dividend in those 
years that prove less productive. And if it appear 
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that a larger reserve has been made than the exi- 
gencies of the finances recLtiire, and especially if 
there be no debts to pay or provide for, let it be 
converted into a surplus dividend, and carried 
■where it belongs, to the credit of the stock pro- 
prietor. This principle of finance is the more im- 
portant, if the institution is under obligation to 
provide interest and sinking fund on a bonded 
debt, or has important renewals or improvements 
to make in its woriis. If the railway be mainly, 
or wholly, a stock property, and the proprietors 
prefer to do so, it is perfectly proper for them to 
divide each yeai-, according to the net income ; but 
they must expect, on this method, to experience 
more or less of fluctuation in semi-annual divi- 
dends, and thereby increase tlie temptation to 
stock speculation on the part of tlicir managers 
and officers, who will best know the effect of the 
dividend on the market value of the property. 

I am well aware that the plan of finance here 
proposed will be regarded with disfavor by many 
railway managers ; who prefer more of what they 
term liberality in dividends, and do not fear t-o 
augment and swell the constmetion account ; a 
mode of proceeding that has a glittering present, 
and, as has often proved, a most disasti-ous future. 
The great question for the proprietary interest to 
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consider is, "What shall be the basis of financial 
management ? Experience has shown tliat it must 
be either a speculative or a business basis. The 
former is a dangerous policy for those of the pro- 
prietors who may not be of the party in control to 
reap the benefit. All cannot speculate with profit 
— there must be a portion of the proprietors to be 
speculated upon, in order to have a basis for suc- 
cessful speculation, and this class must be the un- 
Buspecting portion of the stock proprietors. To the 
initiated, there will appear no great difficulty, 
where there are numerous proprietors in a joint 
stock property of this kind, for cunning and un- 
principled men to waste the property, at the same 
time they are making fair, and perhaps good semi- 
annual dividends. The first serious check to the 
course of the speculating party, will appear in their 
inability to make further loans ; for it usually hap- 
pens, that the money-lender is more acute in appre- 
hending the tendency of affairs than the stock pro- 
prietor, who may be lulled by dividends ; and the 
cessation of the power to loan is usually followed 
by a cessation of dividends. This condition of the 
finances of the institution will most probably be 
anticipated by the shrewd speculative manager, 
who takes care to dispose of his interest to unsus- 
pecting parties, in time to avoid loss, while the 
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great mass of proprietors are suddenly roused up, 
just m time to see tlieir property take ■wings and 
fly away. There is anotlier feature of the specula^ 
tive policy Tery mischievous to the proprietors, 
namely, the practice of huyiiig and selling the 
stock of the .company on speculation, hy which 
the parties engaged are at one time interested in a 
rise, and at another in the fall of the market value. 
In regard to this practice, it may be said, any 
manager has a right to buy and sell the stock of his 
company, and that he injures no one hy so doing. 
This is a plausible reason, and is snfBeient for all 
the ordinary transactions of this kind, based on the 
circumstances and wants of the manager for actual 
investment. But when the chief officers and in- 
fluential managers of a company are known to 
operate largely in a speculative way in the stock, 
they are strongly tempted to neglect the pro- 
prietary interests committed to their trust, at any 
time when their operations in stock will thereby be 
promoted. And further : The men whose minds 
are of a speculative turn are liable, and indeed it 
may be said generally do, devote so large a share 
of their care and attention to objects and means of 
speculation, that there is not sufficient time and 
thought left to manage successfully the affairs of 
the proprietbre, even if they made the best of this 
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hastily snatched remainder. No doubt it may be 
set down as a standing caution, tliat if a proprietor 
chance to learn that the President, Treasurer, Seci-e- 
tary, or Superintendent, or the more active and in- 
fluential directors, aro engaged in large stock opera^ 
tions, making time sales and comers, it would bo 
wise for him to watch a favorable opportunity to 
dispose of his interest in the institution. Tliis 
method of business is only to be adopted by such 
managers and officers as prefer the chance of spe- 
culative results, and whose prospects will depend 
on the number and interest of those who may 
incautiously be induced to engage, on the suppo- 
sition that affairs are, and are to be, conducted for 
the general interest of the proprietors. 

The other — namely, the business basis before 
mentioned, is predicated on a system of manage- 
ment tiiat seeks its results in a wise, just and busi- 
ness-like conduct of affairs. Practising sound econ- 
omy in all objects of expenditure— discarding all 
traffic that will not pay some net income — having 
no taste for a large gross revenue that is accompa- 
nied by equally large gro^ expenses — nursing all 
traffic that can be found to pay a reasonable, or at 
least some, net income — in short, practising the 
course usually followed by discreet business men in 
the conduct of their private affairs ; regarding the 
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proBpeiity of the institution as the controlling ob- 
ject soo^t, and pursuing tiiis witli singleness of 
purpose, aiming to exercise the same unremitting 
attention and sj^aeity ttat actuates a discreet indi- 
vidual in condscting his affairs. So oliviously jast 
and proper is this method, both in regard to the 
construction and the operating of a railway, that 
the manager, however his individual tendencies 
may be toward specnlations and jobs, will profess 
to be wholly guided by its rules ; and it may not 
be easy for the confiding proprietor, or even his co- 
manner, to always understand, until too late, the 
unsatisfactory basis of such professions. This lat- 
ter, however, is an evil incidental to humanity, and 
no man may be able to penetrate the veil that hides 
tlie purpose of the manager ; and perhaps the pur- 
pose is scarcely formed, or if so, very imperfectly 
matured ; and yet it will probably be developed ii 
the ultimate prostration, if not the total ruin, of the 
institution. Tiiat this evil ia one of imminent dan- 
ger, is sadly proved by the history of railways ; and 
the question naturally arises, How are the proprie- 
tors to guard against it ? A question more easily 
asked than answered, 

The stoclc proprietors, though first to feel the 
effect of incompetent or unfaithful management, 
aj^ not the only parties to experience the disastrous 
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results. The bond proprietor may also suffer, espe- 
cially if the bonded debt be a large proportion of 
the capital of the institution. This class, haying no 
Toice in the management, are nsually very quiet so 
long as their interest is punctually paid. It is very 
natural that they should feel a higher degree of 
safety than the stock proprietoi's, Trho may be 
wholly sacrificed before the bond-holders feel a loss. 
Experience, however, has shown that they are not 
fi'ce from the ills and hazards of bad management. 
It is true the stock must be first sacrificed, and after 
dividends can no longer be paid to the stock pro- 
prietors, the interest may be continued for a time 
on the bonds; but it rarely fails, that the policy 
which has destroyed the stock, will also destroy, 
more or less, the security of the bonds. Secured 
as the bonds usually are by a mortgage of the 
whole property, it would seem to be in the power 
of the bondholders, on the failure of the company, 
to take possesion by foreclosure, and enter into the 
management as sole proprietors ; but there are diffi- 
culties in the way. In the firat place, there is the 
difficulty of obtaining concert among the bond pro- 
prietors to act in tlie premises ; and as more or less 
of pecuniary responsibility must be incurred, a 
part do not like to put themselves under engage- 
ments, without the cooperation of the whole, anJ 
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here they find themselves somewhat in the position of 
stock proprietors, a numeronshody, incapable of that 
eooperationnecessarytosecure efficiency, and though 
some are ready and anxious to proceed, others will 
hold hack, to avoid reeponsibility, while they are 
quite ready to avail themselves of the benefits that 
may result from the efforts of their co-bondholders. 
The second difficulty arises from the unwillingness 
of the stock proprietors and unsecured creditors to 
allow the railway to go into the hands of the bond- 
holders under a foreclosure tliat will cut off their 
claims. Though bo dividend is paid on the stock, 
it may be a well founded opinion that good man- 
agement, and improved prosperity of trade, may 
show the institution to have some value for the 
stock proprietor, and this it is natural he should 
desire to secure. The third difficulty grows out 
of the floating debt, which is usually large, under 
such circumstances, and much of it due to laborers 
for operations on the railway, and for supplies in 
the operating department, mostly due to persons in 
the vicinity of the railway. Tiiis class of creditors 
usually threaten to mob and drive off any party 
that shall attempt to operate the railway without 
acknowledging their claim to payment. ■ The fourth 
difficulty is found in the courts, that in some instan- 
ces either repudiate the power of tlie bondholders 
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to take absolute possession under the mortgage, or 
BO qualify thk power as to. make it little more than 
a nullity ; but if tiie eonrts find the terms, of the 
mortgage so. explicit that they cannot evade them, 
they can often ^d in protraeting the proceedings so 
as to work much embarraasment to the bondhoHers. 
It is not to be inferred that all eonrts proceed in 
this way, for there are yet found judges who fee] 
the responsibility and. dignity of their position, and 
may be relied on. to maintain the object of their 
instituiion, namely, the administration of justice 
between parties, without regai-d to the' parties. It 
is indeed unfortunate that the latter class are not 
more numerous, but they no doubt hold then- rela- 
tive position, according to the degree of our ciyili- 
zation, and it must be bonis in mind that adjudicsf- 
tion between a railway corporation and an individ- 
ual is a thing that, tests the firmness of a court in a 
high degree. iNotwithstanding all the difficultiesj 
as the right of the ease is on the side of the bond- 
holders, they ultimately succeed, if the traffic of the 
railway is worth it, in securing the payment of 
principal and interest, though they are sometimes 
indiiced to acquire control under stipulation to pay 
a certain class of operating debts, and after reim- 
bnrsing their own interest, to give tlie stock j-ropri- 
etOTs and unsecured creditors 'vhatever may reinain. 
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and which is an equitable result not often com- 
plained of by the bondholders. Mortgage bonds 
of a railway corporation, which, from inadeciuate 
ti'affic, or ill-management, does not pay its stock 
proprietors, are far from being that quiet and relia- 
ble source of revenae that many have supposed. If 
the management of a railway ia under speculative 
control, that management wilt he exerted to Buatain 
the stock or the bond proprietor, as may happen to 
be the interest of the controlling party. If the 
stock controls, and the prospect is regarded doubt- 
ful as to the ultimate strength of the stock, it may 
lead to movements that will change this interest 
over to the side of the bondholder, and in the midst 
of a cloudyand vigorous litigation, thepath of right 
may suddenly appear ao well fortified that further 
resistance will be vain, and matters are brought to 
an easy solution ; the bondholders must, at least, 
be provided for, and the stockholders may take 
what remains. The bond proprietor is not at fault, 
he had no control in the management tliat com- 
pelled this result, and the stock proprietor must 
bear in mind, that if his property is wasted, it has 
been wasted by his representative, and though hia 
trust may have been abased and forfeited, it is no 
fault of the bond proprietor. Instances have oe- 
cuiTed in which the bondholders have compromised 
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their claime, "by delivering up tbe coupons, for one 
or more years, either gratuitously or taking therefor 
new obligations of the company, eecured hy a 
younger mortgage. There may be cireumstaneea 
that reader this, policy expedient, as from tbe 
recent operations of the railway the undeveloped' 
traffic may not afford the means of payment, while 
the future prospect is favorable for the ultimate' 
ability to pay current interest and sinking fund ; and 
if there ie confidence in the fidelity of tbe manage- 
ment, it may be the wisest couree for tbe bond- 
holders. Bat if tbe condition of tbe company has 
been reduced by incompetent or unfaithful manage- 
ment, no good is likely to result from tliis method, 
as affaire, will not be likely to improve, and wberu 
the time comes for payment, to be resumed, the 
finances will be no better, tbe track and machinery 
in worse condition, and the bond proprietors no 
more favorably situated for securing their rights 
than they were when the coupons were surrendered. 
As a general rule, it is best for them to proceed to 
take possession as soon as payment: fails ; delay 
rarely works to their advantage, and promptness 
and efficiency in action are quite as necessary to 
secure their rights as those of othere. It should be 
borne in mind, that the same incompetent or un- 
faithful management that has destroyed tbe capa- 
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citj to pay dividends to the stock proprietors, wili 
be likely to prey on tlie bond proprietors as soon aa 
the stock interest ia destroyed or paralyzed, and a 
new administration of affairs is necessary to secure 
tJie property. It is ■well and eqnitable for the 
bondholders to take possession, under stipulation, 
after providing for their interest and sinking fund, 
to pay any surplus over to unsecured creditors and 
stock proprietors, and very likely the latter interest 
will be best promoted by such change of adminis- 
tration, in removing from power a set of unprinci- 
pled speculators, or incompetent managers, who 
will never advance the interest of either class of 
proprietors, or tlieir creditors; A railway that can- 
not pay interest on its bonds' must indeed be a very 
poor project, and the fact that interest ie withheld, 
may be generally regarded as. evidence that affairs 
are not properly conducted, and will not improve 
by indulgence. It is admitted, as before observed, 
that there may be exceptions to this rule ; but it 
calls for careful scrutiny, if tlie bond proprietors 
would secure tlieic rights. 
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CHAPTEE XXX. 



GEXEKAL BEMABE3 



The management of a railway must iiecesaarily 
Td6 a trust committed to men, and the hope of the 
proprietors must rest on their sagacity in seleeting 
such as will prove competent and faithful. In 
cases where this has been successful, institutions 
of small original promise have proved remunerat- 
ing, and in others, where the speculating class have 
by any means obtained control, the most promising 
railway enterprises have been so reduced as to 
greatly deteriorate, if not to utterly ruin, tlie in- 
terest of their stocli proprietors. 

The first organization of a Board of Directors for 
the management of a railway is highly important 
to its ultimate success. Experience has proved 
that if nnfaithful men obtain control in the original 
organization, it is very difficult to remove them, 
especially in large and important institutions, hav- 
ing a great number of proprietoi'S, and those scat- 
tered widely apart — unacqiiainted with each other 
and the details of their property. The necessary 
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eorabiuation required for that, efficient action which 
is requisite to effect a change, ie hardly practicable, 
at least until the institution has fallen eo low in 
business, and credit, that dividends can no longer be 
made-— the interest, on- the bonded debt, deferred, 
and an, over-shadowing floating debt leaving little 
for the stock proprietor to hope for. Nor is it 
necessary to this result that all' the Board of Di- 
rectoi-a are unfaithful to their trust. A clique of 
three or four out, of a dozen directors- may sa 
manage, that their associates -will be kept mainly in 
the dark, and if any hitherto eonfidiEg member 
should chance to get his- eye on some' euspicioua! 
matter, and yenture to. pre^ inquiry too close for- 
the ruling party,, he is soon branded as an old. 
fogy^ quite behind, the, tiinssi and his u-nsuspecting, 
colleagues, -will leani that he, ia impracticable and 
cannot comprehend the age, or their business, and 
if he continue, to be, troublesomej he must give: 
place at a future election for a successor more easily 
controlled. On the other hand, if there be, three or^ 
four good men in a Board of Directors, who take 
active interest iu the affairs, at, the outset,, with a 
President as the executive head who has tjie. neces- 
sary capacity and fidelity,, they will mos^ likely 
conduct the management beneficially for the pro- 
prietary interest.^ Thera are usually several mem- 
14* 
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bere in a board of this kind who institute very little 
scrutiny into business, and generally act without 
much question on the measures proposed by the 
mling party. If these latter are fair men, they 
will respond to the arguments that aim to promote 
the interest of the institution ; and under the lead 
of the President and three or four correct men, who 
carefully explore affairs, there will usually be little 
danger to apprehend from a speculating clique, 
and this organization may practically be eqiiivalent 
to a good Board of Directors, even if there be 
several speculating men among them. But it is 
beet to keep clear of the latter class, as their per- 
sonal schemes will ever require watching, to prevent 
tlie indirect waste of the resources of the company. 
It is moreover hazardous, as competent and upright 
men who may be elected, perhaps with the sole 
view of giving character to the institution, do'not 
always expect to give special attention, and may 
not be aware that the board has members that 
require watching, and therefore the safe policy is to 
secure a full board of good men, who will uprightly 
pursue a policy designed to promote the interest of 
the institution. 

It is not generally expected that all the membere 
of a Board of Directors will examine with particular 
care the detail of affairs ; this is left to certain men 



b/ Google 



GENEEAI. RpMAJiKS, 333 

who are relied upon to do such duty, and more 
particularly to the President, who shonld be the 
executive head of the eompany, and on whose 
fidelity and capacity the prosperity of the institu- 
tion will in a great measure depend. At the same 
time it is very important for him to be supported 
by intelligent and upright associates in the board, 
or there will be danger that he may be baffled by 
adverse interests, and though holding a position of 
ostensible responsibility, his plans may be defeated 
by various misrepresentations and stratagems, that 
for a time he may not suspect, nor nntil their 
development will it appear that his position is only 
nominal, and that he does not possess the power to 
make himself useful to the proprietors. 

If an institution of this Jdnd is so unfortunate as 
to have in their Board of Managers a clique who 
aim to makeit subservient to their individual rather 
than the proprietary interest, it is likely that they 
will contrive to get tlie finances nnder their control; 
and place the various departments of business in 
the hands of their relatives, or other peraonal 
friends, who will understand just how far they 
may go in carrying out the purpose of the Presi- 
dent, or party opposed to their proceedings. Mea- 
sures adverse to the proprietary interest, if thei'e be 
yue or more persons in the Board who aim to be 
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faithfal to their trust, will not probatly be at first 
manifest. Thej wall proceed gradually, and perliaps 
quiet some unsuspecting member, tbat otherwise 
.might not look on with iQdifference,byabit of what 
he may suppose & harmless reaUscUion in some 
projected operation, ostensibly of fair business as- 
pect ; and it is surprising how many men of fair 
standing among their neighbors allow in this way 
an embargo on ttieir-actiona until too late to remedy 
the evil, and so the mischief is fastened hopelessly 
on the interests of the proprietors. 

It has been suggested fJiat men who aim to 
manage affairs of trust for their individual, rather 
tlian the proprietary benefit, are not likely, and 
indeed are not generally good busine^ managers, 
and fail to make the business of the institution as 
profitable as it should be. On this point it may be 
set down as a rule, that it is not usuaJly their in- 
terest to have in their service a very scrupulona 
body of agents; but rather their personal friends, 
who win, from affinity and iutereat, be well dis- 
posed to carry out their wishes, as more important 
than a competent and faithful dischai-ge of their 
respective duties. In this respect, family connec- 
tions are likely to be sought, as more confidential 
and reliable for their purpose, and also from a dis- 
position to pension on the institution members of 
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the family, who may not be able to otherwise pro- 
vide for their support. This sort of management is 
destructive of discipline, of honorable emulation 
among other employees, and aU generous zeal for 
the interest of the Institution. It is not necessary 
to he exclusive on this point, for there are, no 
doubt, cases where a relative may be advantageously 
placed in position of more or less responsibility ; 
but it should only be done where there are mani- 
fest qualifications, namely : a good knowledge of 
the duties to bo performed, practical sound sense, 
that will fully meet every question of discipline, 
and vigilant application and fidelity in the dis- 
charge of every duty. The reverse is the more 
general result of this application of patronage. 
Men occupying positions through the influence of 
friends m power, are Ukely to depend on such in- 
fluence rather than on a proper discharge of duty, 
and are often prone to assume a consequence sub- 
versive of the discipline, harmony, and efficiency 
of business. The evils of nepotism have usually 
been mischievous to railway institutions, and any 
indulgence in this sort of patronage should be 
looked to with the most rigid caution, as it is most 
probable that managers and general officers who 
adopt it are not particularly scrupulous for the in- 
terest of the proprietors. 
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To furtter schemes of speculatioii, it is often re- 
garded important to show statements of large gross 
receipts. To effect this, rival lines reduce rates 
below a compeneating taiifl', incur large expenses 
for agencies, many of them of loose and irrespon- 
sible character, and wear out the rails and ma- 
chinery to keep up a delusion that can only result 
in eventual damage to the proprietors, tliough for a 
time screened from their view by a free use of that 
absorbing and ruinous ahyss, the construction ac- 
count. 

Branch lines are expensive means of forming con- 
nections with other railways, and have often proved 
very useful to some parties in the management, 
while they have been more or less injurious to the 
interest of the proprietors. There are, doubtless, 
cases where proceedings of this kind have proved 
beneficial to the interest of the main line ; but ex- 
perience in this and other countries has shown that 
local interests, contractors, and jobbing managers 
are the parties most usually benefited, while pi'o- 
bably, in nine cases out of ten, the proprietors of 
the main line have suffered loss. It should be 
borne in mind that there are very few branches 
that can pay, either directly or indirectly, for their 
cost. It is not to be supposed that operations of 
this kind are in all cases chargeable to dishonest 
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management ; they are no doubt entered upon, in 
some instances, in the honest expectation of pro- 
moting the prosperity of the institution ; hut they 
are very liable to be the occasion of a ditferent 
purpose, and therefore, any proposition of the kind 
should be thorougUy inyeatigated by the directors 
before they are committed to the expenditure. In 
this matter tliey will meet with many plaueible 
representations, both in regard to branches and 
aid to extending' ^'.ie&, from parties interested in 
their advancement. These parties will generally 
have, or claim to have, ample local information as 
to facts and estimates, and consequently an advan- 
tage over others in the argument, and the only 
safety is in taking full time to consider and scru- 
tinize all questions involved in the proposition. 
Delay is generally the prudent course, and the dis- 
aster that has so generally followed this policy 
should certainly be sufficient to protect against 
hasty action, or until after the most careful con- 
sideration of all the circumstances of the case, that 
may hear on the interest of the institution. 

It is sometimes very boldly and plausibly urged, 
that directors should have a large interest in the 
stock of the company, as an indn cement to give close 
attention to their duties ; and no doubt this is an 
important consideration. Directors usually receive 
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little or no compensation for tlieir sei'vices, and if 
they have but a small proprietary interest, there is 
not an object of aiiffieient importance to induce much 
attention. Some directors, having very little pri- 
vate occupation, accept a seat in a Board, as a 
means of social intercourse, or of honorable ti'ust, 
and do not expect much labor. Others, with more 
or less of proprietary interest, are men very much 
absorbed in tlieir private business, and are restless 
every moment they are occupied in their duties as 
directors, and do scarcely more than to vote, or 
approve of whatever is laid before them. With a 
large pecuniary interest in the institution, it is 
reasonable to expect a more close attention ; but 
this of itself is not sufficient to protect other stock- 
holders, and it is indispensable to their safety, that 
the directors be not only capable, but upright men, 
who, in looking after their own interest, will do so 
with strict reference to that of all other proprietors ; 
and it should not be forgotten, that a director with 
a large stock interest, may also have other large 
interests to be affected by the operations of the 
company, or plans of speculation tbat'intensify his 
other interests in such a degree, that his proprietary 
interest in the institution may be quite Beeondary. 

In many cases it is no doubt a difficult thing for 
the proprietors, who find tlieir affairs in the hands 
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of a board of doubtful integrity, to elect a good and 
reliable board in their stead. Whether this is more 
difficult now than it was formerly, it is not neeea- 
Bary in this place to discuss. It may be stated ae a 
general principle, that the successful management 
of all joint stock property require a high degree of 
civilization ; and this is peculiarly the case in rail- 
way institutions so situated as to require large 
capital and numerous proprietors, mostly strangers 
to each other, and to the detail of their affairs. It 
is apparent that the management of their affairs is 
eminently a matter of trust, affording very little 
opportunity for an intelligent scrutiny. Adequate 
capacity for administration and fidelity to so impov- 
tant a duty, can only he expected to result from a high 
civilization, in which a conscientious sense of right 
will conatiimte m^oymeydfa/r ouiweighmg thai of any 
gains seewed at the expense of dishonest jproceedkig. 
It is a question of grave import, whether our 
civilization has reached that degree that can give 
reasonable confidence in this kind of property, espe- 
cially to small proprietors. E"o doubt it will be 
claimed that it has. It can hardly he expected 
tliat the now numerous class who occupy these 
places of tnist, will acknowledge any deficiency, 
and though there are doubtless many upright men 
in such positions, there is still no room t<i doub! 
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tliat the railway interest, both in this and other 
countries, has largely suffered from the low standard 
of civilization prevailing with both them and us. 

The management of an important railway involves 
arduous and responsible duties, calling for large 
business experience and qualifications in judging 
of men and things, and the most competent and 
upright directors will find ample scope for the 
exercise of their best faculties. With the most 
upright intentions they will probably commit some 
errors. The first and most important duty is, to 
select from their number a man to preside over 
their deliberations, and to take the administrative 
charge of the executive department of the affairs of 
the institution. It is the most usual course in the 
election of a Board of Directors to have in view one 
of the number for this position. Upon this officer, 
as before obsei-ved, the prosperity of the institution 
will greatly depend : not, however, as is often 
supposed, by his vigilance and attention to mere 
details — though on a short and unimportant railway 
he may consistently give much attention to details, 
and perhaps save the duty and expense of some 
other agent — but on what may be termed important 
railways, his attention should be directed to the 
general interests of the institution • and especially to 
see that ne na? jvei each department of service 
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men competent and faitliful to carry out in the 
most efficient manner their respective dutiee. It is 
m this last duty that he will find the most important 
field for hia care and vigilance ; and all his exam- 
ination of details should be with reference to Icnow 
how far he has been successful in this feature of hia 
administration. Here lies the fonndation of sound 
railway management. In the varied and numerous 
matters involved, it is idle for the chief executive 
ofiicer to attempt much personal knowledge of de- 
tails, and in devoting himself to these, except on 
occasion of special examination in reference to the 
duties of subordinates, or as they come incidentally, 
or by complaint to his notice, he will probably 
neglect his more appropriate and important duties. 
It is not usual for the President to have an edu- 
cation which prepares him for his position, and he 
must bo more or less embaiTassed in many of his 
duties, particularly in making his selections of men 
for the charge of subordinate departments. He 
will be compelled to depend more or less on the 
recommendations of others, and these, even though 
well intended, are often much at fault, and lead to 
the appointment perhaps of respectable, at the same 
time imsuitable, men. Desirable as it is that the 
President should have a good knowledge of what is 
1 in every branch of the service he euperin- 
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tcnde, it is not often that this is aeeiired, though 
high, and sometimes extravagant, compensation is 
paid to obtain it ; and in this, as in other depart- 
ments, a liberal salary is sure to obtain an incum- 
bent, but not always the qualifications essential to 
the prope- discharge of the duties required. The 
man, however, who is well fitted for the station, is 
cheap for the proprietors at any reasonable salary ; 
and the unremitting cares that will press upon his 
attention, insure his bread from the sweat of his 
brow. His first duty will be to present to his 
Board for appointment as heads of the several 
departments, men who have education in the dif- 
ferent branches of service to be provided for, H^ 
talent as a business man will be amply proved in 
the discharge of this duty. If by indiscretion- 
petty jealousy — superficial examination or partiality 
for personal friends, he makes bad selections, the 
proprietary interest must suffer ; and on the other 
hand, if he proves himself a discreet man, with an 
eye single to the prosperity of the institution, hav- 
ing a frank and high-minded sense of duty, well 
experienced in the affairs he has assumed to manage, 
and no foar of rivals, rising from superior capacity, 
among his subordinates, he will gather around him 
a class of men that will produce order, regularity 
and cffieii^ncy through every department of the 
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business of the institution. He may not eiieeeed 
fully in the outset of his engagement, hut he will 
ultimately produce the most favorable manage- 
ment. 

Eailwaya must generally be joint stock property, 
and from the impracticability of conducting the 
businees in any other way, the power of manage- 
ment must be delegated to a portion of stock pro- 
prietors. A short railway involving a compara- 
tively moderate amount of capital may he controlled 
by a small number of men, who may be residents 
in the vicinity, familiar with each other, and so 
situated as to have cognizance of much of its opera- 
tions, and be able to discuss intelligently its doings 
and its business ; and by personal attendance at 
annual meetings, investigate its management, and 
judge whether their influence and votes should he 
given to sustain, or to change the directors. Under 
these circumstances the railway is situated like 
much other joint stock property, where the limited 
character of operations renders it practicable to insti- 
tute scrutiny into the administration of affairs. 
This win be the case with railways of moderate 
extent, and with the proprietors mc«tly residents 
on or near its line; but our most important lines 
are not often under so favorable cognizance, and in 
many cases the proprietors are so distant froiL the 
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location and business of tl.eir property, and su little 
acquainted with each other, tliat they have little 
opportunity to know the decails of their affaire, and 
scarcely pretend to any personal effort, beyond 
that of sending their proxy to Buch party in the 
management as may solicit it, with envelope 
stamped and directed for return at the least pos- 
sible care and expense. It is not, &B before 
observed, until dividends of profits fail, that pro- 
prietors begin to inijuire into the management. 
If a single proprietor, or a number residing in the 
same vicinity, obtain the impression that their 
affairs are not well conducted, they seldom put 
forth any ef&cient proceedings for correction. 
Their comparatively small interest impresses on 
their minde the impotency of any effort they may 
make to produce a desired change of admitiistra- 
tion, and they usually submit to the loss, holding 
on, in the hope of better prospects, or selling out 
their interest at whatever the market will give. 

If property in railways was generally held by 
men of higher wealth, and holding large interest in 
the property, there would be more practicability in 
efforts for any needed reform. This, however, is 
not generally the ease ; for the alluring prospects 
that have been heM out by some very prosperous 
investments of this kind, on railways that, witli a 
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good traffic, hare been well conducted, aud by 
insnaring dividends paid by otliers, have induced 
many to invest their small means in this tind of 
property, into wliich the more wary capitalist has 
Beldom intrusted his funds ; and eonseq^uently the 
proprietors are numerous, and not often able to 
effect that concert of action so necessary to produce 
any desirable change. At first blush, it seems 
very proper and practicable for dissatisfied proprie- 
tors to make a change that appears neceesary to 
secure their interest; but on refieetion it will ap- 
pear that a concentration sufficient in most cases 
to accomplish the object, will involve so mucli 
time, labor, and expense, that few will be found 
willing to undertake it ; and as before remarked, 
the security of good management for this kind of 
property will, in most cases, be dependent on the 
election, in the first organization, of a competent 
and faithful Board of Directors, who will be dis- 
posed to give the attention required for the faithful 
and efficient conduct of the affairs of the insti- 
tution. In the event of bad management, under 
the circumstances above alluded to, if the property 
does not go into the hands of the bond proprietors, 
it is probable the stock will fall so low that a few 
capitaliste may combine to purchase it, or so much 
as may enable them to conti'ol it, and wUl have no 
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difficulty in controUing the election and conse- 
quently the management ; and if the railway has 
merits to induce such purchase, it will he likely 
to assume a new aspect, and may become a very 
useful institution for the trade of the district, and 
very remunerating to the new proprietors, and 
prove to be the best resalt for those of the old, who 
had not parted with their in,erest. 

The fact is to be deplored, that men appointed to 
these high and honorable truftts— -trnsts involving 
the public welfare, and especially the interests of nu- 
merous confiding proprietors— should use tlie infiu- 
enco and power committed to their fidelity, to ad- 
vance their personal interests and that of their per- 
sonal fi-iends. This has not arisen from the want 
of competent and faithfid men in the community, 
for aome institutions of this kind have been faith- 
fully conducted, and the proprietors and the public 
have had little reason to complain. It has rather, 
and in the main, resulted from the opportunity- 
afforded by a numerous constitnency, for improper 
men to gain the control. That this ia a difficulty in 
this class of property cannot be disputed, and no 
doubt it has been greatly aggravated by the zeal 
■with which men of moderate means have sought 
this source of investment, under the impression that 
they would secure a large rate of income, with no 
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trouble or care to manage the property. But it did 
not occur to them, that men of fair standing in the 
buainesfl world, might not have the virtue to resist 
temptation ; and, perhapa with small beginnings, the 
unfaithful manager goes on from step to step, in a 
more or less rapid depletion, until the ruin of his 
property stares the hithei'to confiding stockholder 
in the face. On the other hand, when thia class of 
investers have fallen into good hands, they have, 
for the most part, according to the productiveness 
of the traffic of the line, been well cared for, and 
the income of their small property has been faith- 
fully handed over, with small care or trouble on 
their pai't, and after years liave rolled by, they find 
their property affording unimpaired income. 

[Notwithetanding these favorable instaneea, the 
railway business, in all its aspects, can hai-dly be 
said to be a judicious source of investment for small 
meana, where the individual proprietor must be 
mainly dependent on his faith, for any views he 
may have of the interior of his affairs, and quite 
impotent to effect any correction in the event of 
mal-adminietration. Yet, strange aa it may appear, 
of the large amount of capital that haa gone into 
our railways, and especially for those that have 
turned out bad, a very great proportion has been 
fumiehcd by small subsci-ibers. The shrewd capi- 
15 
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talist has wanted confidence in the strength of tlie 
traffic to afford adequate eompensation, or he has 
had douhts as to the capacity or integrity of the 
men whom he sees in, or likely to bo in, the control 
of affairs ^ and thei'efore holds back on the stock 
subscription, and waits for the issue of bonds. In 
the latter he is not so reserved — regarding the stock 
as adequate protection, he considers his security to 
be good ; though the developments of a few years 
past have very much shaken the confidence that 
heretofore existed in this branch of security. 

But whatever may have been the character of 
the capitalists that have hitherto furnished funds for 
the railways, tboro can be little doubt, those that 
have been broken down by mismanagement, as be- 
fore observed, will eventually get into the hands of 
a comparatively small number of proprietors, who, 
by more faithful and efBeient supervision, will be 
likely to make them subserve the great interest for 
which they were instituted, Railways of reasonar 
ble traffic, managed with skill and fidelity, and in 
some instances those for a time ill-managed, but 
having the mass of proprietors in near proximity, 
and able to cooperate effectively in promoting any 
desired change, will escape this result, and in some 
cases improve in productiveness. It cannot, how- 
ever, be regarded safe for a stock proprietor to sit 
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down and fold his hands ; he must exercise tho 
same care and watchfulness that is required in the 
Buceessfiil management of all property, being cau- 
tious as to whose hands lie commits his trust. 

Our railways are, in the main, good property, 
though too much multiplied in some localities, and 
are worth what they have actually coat in cash, the 
depreciation is principally owing to a want of capa- 
city and fidelity in their management, and where it 
may be practicable to correct this evil, they will for 
the most part he fairly remunerating to the propri- 
etors, though the losees by the depletion through 
mal-administration may not he restored. 

In view of the history of railway management, 
and of the vast importance of this kind of improve- 
ment, to the commercial, social and political inte- 
rests of the country, it is humiliating, and deeply 
to be regretted, that so great a want of high minded 
fidelity should have been manifested in the admin 
istration of many of these works ; so depleting the 
stock interest as in a great measure to destroy con- 
fidence in investments necessary to any further 
prosecution of enterprises so eminently characteriz- 
ing the progress of our age. 

Though it is small consolation to the stock pro- 
prietor, who has felt the loss of income, that could 
be ill spared as a means to meet his emTsnt neees- 
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sities, tlie railways, even tliose badly managed, 
have very largely contribiited to advance the facili- 
ties of intercourse, and to increase the general 
proapenty of the country ; and this much beyond 
the loss that unprincipled and incompetent admin- 
istration has -wrested from the hard earaings and 
frugal savings of a great number of small, and of 
some large proprietors. "We can hope for amend 
ment, as before intimated, only in the improvement 
of OUT civilization, from which men will come to 
regard the honorable discharge of a trust as more 
to be esteemed and valued than any mass of ill-got- 
ten and nnjnst gains, however the latter may be 
covered over by cunning craft. When the commu- 
nity come to loot on the two classes, in the true 
liglit of their respective characters, railway pro- 
perty will be hold with more confidence. 

Have I been too severe on unfaithful manage- 
ment? I hope no upright managers have been 
woiinded by anything I have said, for all of this 
class I highly appreciate, and have endeavored to 
keep this distinction clear. But from the nature of 
the trust — ^the necessity of confidence in councils, 
and transactions that cannot be seen — the great 
interest of tlie proprietors and the public in good 
and faithful managers — and the loose degree of 
morality that has been so developed in many cases, 
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as manifestly to destroy confidence in a great de- 
gree, have demanded, that while the evil should be 
discussed dispassionately, it should be candidly and 
fully espoeed. I do not feel conscious of haTing 
done any injustice, and have simply aimed to pnt 
proprietors on their guard, in reference to the man- 
agement of their property, and the circumstances 
that tend to its destruction. 
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!t the ilulterationa, etc Part second ia devoted to tlie Coloring of 



Wool, giyhig recipes ibr one liundced and twenty-nine different ocJora 
or shadea, and is supplied with sixtj colored samples of Wo"' "" "^ 
Third is devoted to the Coloring of Raw Cotton or Cotton \ 



and is supplied with sixtj colored samples of Wool. Part 
levoted to the Coloring of Raw Cotton or Cotton Waste, for 
ith Woo! Ckilors in tbe Mannfacture of all kinds of Fabrics 



gives reoipes for thirty-eight difl'erent colors or shades, and is supplied 
with twenty-four colored sninplea of Cotl«ii Waate. Also, recipes for 
Coloring Beavers, Doeatina, and Flannels, with remarks upon Ani- 
lines, giving recipes for fifteen difierent colore or shades, and nine 
saniplea rf Aniline Colors that will stand both the Fulling and Scour- 
ing procoas. Also, recipes for Aniline Colors on Cotton Thread, and 
recipes for Common Colors on Cotton Yams. Embracing in all over 
two hundred recipes for Colors and Shades, and ninetv-four samples 
of Colored Wool and Cotton Waste, etc. By Eichawj H, Gibson, 
Practical Dyer and Chemist. In one volume, 8vo. , , $13.S() 

GILBAET.— History and Principles of Banking : 

A Pruetieal Treatise. By James W. Gii.bart, late Manajjer of the 
London and Westminster Bank. With additions. In one volume, 
8vo., UOO pages, sheep §5.00 

Gothic Album for Cabinet Makers : 
Comprising a Collection of Designs for Gothic Furniture. Illustrated 
hy 23 Inrgj and beautifully engraved plates. Oblong . fS.CO 

GHAITT. — Beet-root Sugar and Cultivation of the 
Beet. 

liy E. !!, Grant, l^nio 81.2^ 

GEE GOBY.— Mathematics for Practical Men : 

Adapted to the Pursuits of Survevors, Architects .Mocliiinic.';, an( 
Civil Eiigineei's. By OLisTiirs Gregory. 8vo., plaliis, cloth S;i.oa 



Comprising Rules for Calculating Deflection 
Tangential Diatances and Angles, and all Nee 



GHUlfEB.— Studies of Blast Pumaoe Phenomena. 

By M. L. GRfSEE, President of the General Council of iiir 
France, and latelv Professor of Stetallurgv at the Ecole dcs ' 
Trausla ted, with the Author's sanction, wiili an Appeiulix, byL. 
Gordon, F.R.S.B..F.G,». Illustrated. ,svii. . 
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HENRY CAREY BAIRD'S CATALOGUE, 11 

GTIETTIER.— MetalUe AUoys: 

Being a Practical Guide to their Chemical and Physical Properties, 
their Preparation, Composition, and Uses. Translated from the 
French of A. GCETTIER, Eneineer and Director of Foundries, author 
of " La Fouderie en France," etc., etc. By A. A. Fesquet, Chemist 
and Engineer. In one volume, 12mo S3.00 

HABBIS.— G-as Superintendent's Pocket Companion. 

ByHAIiniS & BftOTHEE, Gaa Meier Manufacturers, 111.5 and 1117 
Cherry Street, Philadelphia. Full bound in pocket-book form $2.00 

Hats and Felting; 
A Practical Treatise on llieir Manufacture. By a Practical Hatter. 
DIustrated by Drawings of Machinery, etc. Svo. . . . $1.25 

HOFMANW.— A Practical Treatise on the Ifanufac- 
ture of Paper in all ita Branches. 

By Cael Hopmash. I^ate Superintendent of paper mills in Ger- 
manv and the United States; reoently manager of the Public Ledger 
Paper MiUa, near Elkton, Md. Illustrated bv 110 wood engravings, 
and five large folding plates. In one volume, 4to., cloth; Sas 
pages $15.00 



By Wm. Cahtek Huohes. a m 



Containing Formulie useful in Designing Builder'a work. Table of 
WcightE, of the materials used in Biiilding^ Memoranda Cijimectcd 
with Builders' work. Mensuration, the Practice of Builders' Measure- 
ment. Contracts of Labor, Valuation of Property, Summary of tlie 
Practice in Dilapidation, etc, etc. By J. Ft Hi'RST, C.E, Second 
edidou, poeketrbook form, full bound ia.50 

JEBVIB.— Hailway Property : 

A Treatise on tlie Construction and Management of Hajlways ; de- 
si"neil to afford usefiil knowle<^, in the popular style, to the uolders 
of this class of property ; as wSl as Railway Managers, Officers, and 
AgLMvts. By John B. Jekvis, late Chief Engineer of liie Hudson 
River ILiiiroad, Crotoii Aqueduct, elc. In ono vol., 12mo., clotii S2.00 
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12 HENEY CAREY BAIED'S CATALOGUE. 

KEBWE. — A Hand-Book of Practical Gauging : 

for thi; I'se nf IScgiiinpi-s, to which is nilileU, A Chiiptei- 1>]| Di^^tilla. 
tioii, dfrstrLl>iiig thu l)l^>i;c(^s hi o|ietatioii at Uiu Custom Uousi^ b.r 
asi;c;i-t!iiiiin3 the strength of wines. By James B. Keese, of H. JI_. 

KELIiEY.— Speeches, Addresses, and Letters on In- 
dustrial and Financial Questions. 
iiy Hon. IViLLiAM D. Kbiley, JI. C. In one volume, 514 pn^c^, 

KENTISH.—A Treatise on a Box of Instruments, 

And the !<lU]c Roll.' ; with the Theory of Trigonometry and Lo^a- 
rithijis, iiicliidiii.! i'lM'tical Geometrv, Surt'eyiiiit, Moasuritig of Tiin- 
ln>r, Ciiik. iiiul yVAi UivHging, Heigliis, and Distancoa. By Titomab 
Kentish. ]ii uim volume. 12mo. S1.25 

KOBEIiL.—EBITI.— Mineralogy Simplified: 

A short Method of Determining niid Classifying Minertils, by means 
of simple Chemical Experiments in the Wet ^lay. Trnaslated from 
the last German Edition of P. VoN Kobell, with an Introduction to 
Hlow-nipe Analysis and other additions. By Hkxki Eksi, 31. Ii., 
late Chief Chemiat, Department of Agriculture, author of " Coal Oil 
and Petioleum." In one volume, 12mo S2.50 

LAMTDBIIf.— A Treatise on Steel: 

Comprising its Theory, Metallargy, PropertieB, Practical Working, 
and Use. By II. H. C. Lasbkis, Jr., Ciyil Engineer. Translated 
from the French, with Notes, Iiy A. A. iTESQUET. Chemist and Engi- 
neer. With an Appcndii on the Bessemer and the Jiartin Processes 
for Moniifucturing StPEl,fi-om the lleport of AI)rLiui i^. Hewitt, I'uited 
Stales Comrnissioner to the Universal IvxpositiuLi, l'ari;j,'lKli7. In one 
volume, IJiuo. $3.00 

LABKIH".— The Practical Brass and Iron Founder's 
Guide 

\. Concise Treadse on Brass Founding Moulding, the Metnla and Iheir 
alloys, etc to which uie added Recent Impio^LHiLuti lu the Manu 
fiieturt of Iron Stei-l by the Beastmcr Process etc , etc Bj T liri s 
LlIlli.I\, late Conductoi ct tht Brass Pouudrj Dqiuilmtnt in In. ni\, 
^eHfn, &. Cu's Penn Work" Philadelphm Fifth edition ieii td 
with Eitensive additions In one lolume, 12mo '_ .ij 

LEAVITT —Pacts about Peat as an Aiticlc f^f Fiitl 
>\ I I I I I II 1 11 its Origin and Co jii I m 

I II I I I III "Ntethods of Prepnra n I I i I 

ih III I I I Inch it IS appkcabk : ' I 

ijj 1 t ] II I h il 111 d S«ientifio Interest I li i i i I i i i) 
t^r on thf, Utiliiation ot Coal Dnat with Pcit J ii tin, I i >'Uu tion ot iii 
hsotheiit Inel at Modi rate Ci,t,apeLiHll> aihiptul J<ii Muim -"crMH, 
ByflllfVMTT Third tdition 12nio M 7j 
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HENKY CAREY ISAIKD'S CATALOCUE. 



Compiismg Practii al JlechanicB, irith Rules aud Caloulations applied 
t] S]iiiiiiiiiz Wiruiio < Itaning, and Scoui-iug Wools; tlie English 
n,n 1 1 I II I L II I ( nmbiiig, Drawing, and Spinning Worsteda 
III I I II r 1 1 Yarns Tnuislated ftoin tlia Frenoli of 
( I I li inieal Engineer, and Superintendent of a 
'-[II II I 1 vrio PiiNE, M. D., and A. A. I'esqukt, 
til II r III I I 1 I IlluBtrated by 13 large Plates. To wbieli is 
adJnl 111 \.]i2Jtn(li\ i mtiininK extracts from. tlieEeportsof the Iiiter- 
nationalJury aud ot the Irtiaana selected by the Committee appointed 
by the LouuLil of the '^ncicty of Arts, London, on Woollen anil WorsttKl 
Maohinerv and Fabiic?, as exlubiled in the Paris Universal Exposi- 
tion, l()l.7 8*o,elotli S5.U0 

IiESIiIE (Miss).— Complete Cookery : 
Directions for Cookery in its Various Branches. Bv Miss Lbsi.ib. 
COlli thousand. Tliorouf-hly revised, witlv the addition of New Re- 
ceipts. In one volume, 13mo., eloth S1.50 

LESIiIS (Miss).— Ladies' House Book : 
A Manual of Dumestic Eeojioniy. 20tU revised edition. 12nio., eloth. 

LESLIE (Miss).— Two Hundred Receipts in French 
Cookery. 
Cloth, 12mo. 

LIEBEB.- Assayer's G-uide: 

Or, Practical Directions to Assayers, Miners, and Smelters, for the 
Tests and Assays, hy Heat and by Wet Processes, for tlie Ores of all 
tlie principal Jlctaii, of Gold and Silver Coins and AUoys, and of 
Coal, etc. By OscAit M. Liebee. lamo., ololli. . . 51.25 

LOTH.— The Fraotical Stair Builder : 
A Complete Treatise on the Art of Building Stairs anil Iland-Rails, 
Designed for Carnenfecs, Builders, and Stair- Builders. Iliuslnited 
with Tliirty Original Plates. By C. Edwajuj Loth, Professional 
Stair-Builder. One large 4to. volume iilO.OO 

LOVE. — The Art of Dyeing, Cleaning, Scouring, and 
Finishing, on the Most Approved English and 
Frenoh Methods; 
Being Practical Instructions in Dyeing Silks, Woollens, and Cottons, 
Fealiiers, Chips, Straw, etc. Scouring and Cleaning Bed and Window 
Curtains, Carpets, Rugs, etc. French and English Cleaning, any 
Color or Fabric of Sillc, Satin, or Damask, Bv TiioaiAS Lovk, a 
Working Dyer and Scourer. Second Anierioan Irklition, to wUicli ai 
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14 HENRY CAREY BAIRD'S CATALOGUE. 

MAIM" and B BO WTJ.— Questions on Subjects Con- 
nected with the Marine Steam-Engine ; 

And Eiariiiiiation Papers: with Hiuts for their Solution. l!y TlIDMAS 
J. JlAiN, Professor ofMathematics, Eoya! Naval CoUeyo, anil Thomas 
BsoWN, Chief Engineer, R. N. 12mo., cloth. . . . S1.50 

MAII4' and BBOWW.— The Indicator and Dynamo- 
meter : 

With tliejr Priielioal Applications to the Steam-Engine. By Thomas 
J. Maik, M. a. p. 11., Assistant Professor Royal Naval College, I'orts- 
mouth, and Thomas Bbown, Asaoe. Inst. v. E., Cliief Engineer, R. 
N., attached to the Royal Nnval College. Illustra,tcd. From tlie 
Fourth London Edition. 8vo 51.50 

UAin' and BEOWK.—The Marine Steam-Engine. 
Bj- Thomas J. JIaix, F. R. ; Assistant 8. Mathematical Professor at 
the Rovnl Naval College, Portsmouth, and Thojeas Hkows, Assoc. 
Inst. C' E., Chief Engineer R. N. Attached to the Rojal Kaval Col- 
lege. Aathora of " Questions connected with the Marine Steam-En- 
gine," and the " Indicator and Dynomometci'," With numerous 111 us- 
taitions. In one volume, 8vo. 55.00 

MARTIN".— Screw-Cutting Tables, for the Use of Me- 
chanical Engineers : 

Showrnc the Proper Arransement of Wheels for CiittiiiK the Tliresids 
of Serena of any required^itcli ; with a Talile for Makinj; the Uni- 
versal Gas-Pipe Thread and Taps. By W. A. )lAi!TIN,"Ensineor. 



Mechanics' (Amateur) Workshop: 

>ntaitung plain and concise directions for the manipula- 



ISy (ILILI-OIID L. SIOLESWORTH, Jlember of the Inatitution of Civil 
Eiigiiiocrs, Chief liesiilcnt Engineer of the Ceylon Ifailway. Second 
American, fnmi the Tenth London Edition. In one volume, full 
bound in pocket-boob form S3.00 

WAPIEB.— A System of Chemistry Applied to Dyeing, 

By James Natibk, F. C. 8. A New and Thoroughly Revised Edi- 
tion. Completely brought ap to the present stHfe of the Science, inclu- 
diiis; the ChcmistiT of Coal Tar Colors, liv A, A. Ef^suvet, Chemist 
anil Enginei^r. With an Appen^Iix on DveMi- and Calico Printing, as 
Eh.)n-n at tiie Univer.sal Exposition, Paris, iHU7. lUii^itrafed. In one 
voluma, (ivo., 4-^2 pi^s S.j.OO 
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HENRY CAEEY BAIKD'S CATALOGUE. 15 

NAPIER.— Manual of Eleetro-MetaUurgy : 

Incluiiing: the Application of the Art to Manuiacturing Processes. By 
James Napiek. Fourth Am triean, from tliel''i>urtliJLmiil(iii edition, 
revisei) ami enlarged. Ill itstratei) by engravings. Inoiiu vol., 8vo, rf2,0!> 

NASOW,— Table of Heaotions for Qualitative Chemical 

Analysis. 

By Henry IS. NasoN, Professor of Chemistry in the Eensselaer Poly 
t*;elinic Institule, Troy, New York. lUustralcd by Colors. . li;i 

NEWBEEY,— Gleanings from Ornamental Art of 
every style : 
Drawn from Esaraples in the British, South Kensington, Indian, 
Ciystnl Palace, and other Museums, tJie Exhibitions of 1851 and 18tl3, 
ajtd the best English and Foreign works. In a series of one hundred 
exquisitely draivii Plates, containing many hundred examples. By 
Robert Newbeky. 4to 815.00 

HICHOIiSON .— A Manual of the Art of Bookbinding : 

Containingfullinatruotionsin the different Branches of Fonvanling, 



NICHOLSOlf.— The Carpenter's Hew Guide: 

A Complete Book of Lines for Carpenters Biid Joiners. By Petkb 
Nicholson. The whole carefully and thoroughly revised by H, K , 
Davis, and containing numerous new and improved and original lie- 
signs for Boofs, Domes, etc. By Samdel Sloan, Architect. Hlaa- 

trated by 80 plates. 4to. S+.SO 

NOBBIS.— A Hand-book for Loeomotive Engineers 
and Machinists: 
Comprising the Proportions and Caleiditiona for Constructing l.neo- 
motives; Manner of Setting Valves; Tables of Squares, Cnbus, Areas, 
etc., etc. By Skptijius Kobbis, Civil and Mechanical liugineer. 
New edition. Illustrated. 12mo., cloth S3.00 



MTSTBOM.— On Technological Education, and the 
Construotion of Ships and Screw Propellers : 

For Naval and Marine Enj^neers. By JOHS W. NYSTnOM, late Act- 
ing Chief Engineer, U. 8. N, Second edition, revised with additional 
matter. Illustrated by seven engravings. lUmo. . , §1.50 

O'lTElIiL.— A Dictionary of Dyeing and Calico Print- 
ing: 
Containing a brief account of all the Snhstanoea and Processes in use 
in the Art of IVeing «J>^ Printing Textile Fabrics; with Prac:ticnl 
Receipts and Soientjfic Information. By Charles O'Neill, Ana- 
lytical Chemist ; FeUowofthe Chemical Society of London: Member 
of the Literarv and Philosophical Society of Manehestflr ; Author of 
" Chemistry oi Calico Printii^ and Uyefug." To which is added a 
^~— -n Coal Tar Colors and their applicj"'™ '" Ih-nin^ nnrt CnJip 
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Ifl HENRY OAKEY BAIRD'S CATALOGUK. 

OUT OH",— Underground Treasures : 
How aiKl Where to Find Them. A Key for the Ready Detcrmimition 
of all the Useful Jliiiurnls H-ithin tlie United States, By James 
Oeton, A. M Illustrated, 12rao Sl.oO 

OSBOEH.— American Mines and Mining: 
Theoceticnlly and Practically Cousidereil. Br Ptof. II. S. Oseoen. 
Illustrated L)y iiuuieruiu engravings. 8vo. {ta prepai-atUm.} 

OSBOEH".— The Metallurgy of Iron and Steel : 

Theoretical and Practical in id! ita Branehos ; witli special reference 
to Americiui .Materials and Proceasas. ](y II. S. OsDOKS, iA.. D., 
Professor of Mining and Metallurjri- in Lafnyette CoUc^je, Eaati.ii 
Pennsylvaniii. Illustrated by iiiuiierovis lai^e folding plates and 
wood-engravinga, 8vo, §15.00 

OVEBMAH.— The Manufeotore of Steel : 

Containing (he Practice ainl Priuciplea of Worliing and Making Steel. 
A Ilandiniok fi>r iiliiclismitha and Workers in Steel and Iron, Wagon 
Makers, Die Sinkers, Cutlers, and ilanuflicturers of files and Hard- 
ware, of Steel and Iron, and for Men of Science and Art. By Fbed- 
EBiCK Overman, illniug Engineer, Aufhor of the " Manuftictaro of 
Iron," etc. Anew, enlarged, and revised Edition. By A. A. FEScirET, 
Chemist and Engineer $1.50 

OVESMAH".— The Moulder and Pounder's Pocket 
Q-nide: 

A Treatise on Moulding and Founding in Green-sand, Dry-snud, Loam, 
and Cement; the Moulding of Machine Fnimoa, Mill-gear, llollon-- 
ware, OrnamentB, Trinkets, Bells, and Statues ; Description of Moulds 
for Iron, BrauKe, Brass, and otlier Metals; Plaster of Paris, Sulphur, 
Wax, and other articloa commonly used in Casting ; the Construction 
of Jf citing Furnaces, the Meldng and Founding of Metals ; tlin Com- 
position of Alloys and their Nature. With an Appendix containing 
Receipts for Alloys, Bronze, Vamishea and Colors for Castings ; also, 
Tables on the Strength and other qualities of Cast Motals. Bv FnEii- 
EHICK Overman, Mining Engineer, Autliar of " Tlie Manufacture 
of Iron." With 43 Illustrations. 12nio §1.50 

Fainter Gilder and 'Vamisher'a Companion ■ 
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HENRY CAEEY BAIRD'S CATALOGUE. 17 

PAIiLETT.— Tho Miller's, Millwright's, and Engineer's 
Guide. 
By Henry Pallbti. Illustrated. In one yolume, i2ino. S3.00 

PERCY.— The Manufacture of Bussiau Sheet-Iron. 
By John Percy, M.D., F.R.9., Lecturer on Metallni^y at the Royal 
School of Mines, and to The Advanced Class of Artillery OlBcers at 
the Royal Artillery Institution, Woolwich ; Author of " Metalhirgy." 
With Illustrations. Svo., paper ,'>0 eta. 

PESKINS.— Gas and Ventilation. 

Prnetical Treatise on Gas nnd Ventilation. Witli Special Gelation in 
Illuminating, Heating, and Cooking by Gas. Intluding t ■ — -'^- 



PEEKIIfS and BTOWE.— A New Guide to the Sheet- 
iron and Boiler Plate Boiler : 
Containing a Series of Tables ahowinjt the Weight of Slabs and Piles 
to produce Boiler Plates, and of tha Weight of Piles and tlie Sines of 
Bars to produce Sheet-iron; the Thickness of the Bur Gunce In 
dedmals ; tlie Weight per foot, and the Thioknesa on the Bar or Wii-e 
Gauge of the fraeSoual parta of an inch ; the Weight per sheet, and 
tlie Thioknesa on the Wire Gauge of Sheet-iron of various dimensions 
to weigh 113 ibs. pef bundle ; and the conversion of Short Weight 
into Long Weight, and Long Weight into Short. Estiiuateil and col- 
lected by G. H. Perkins and J. G. Stowe ijH.oO 

PHILLIPS and DAELINGTOIf.— Beeords of Mining 
and Metallurgy; 

Or Facts and Jlenioranda for the use of the Mine Agent and Snielter. 
By J. Arthur Phillips, Mining Engineer, Graduate of the Ini|Hsrifll 
School of Mines, France, etc., and John Darlington. Illustrated 
by numerous engravings. In one volume, 12mo. . . S2.00 

•PBOTEATJX.— Practical Guide for the Manufacture 
of Paper and Boards. 

By A. PnoTEArx, Civil Engineer, and Graduate of the School of Arts 
aiid Mannfiictures, and Director of Thiers' Pajier Mill, l>uy-de-l>ilnie. 
With additions, by L.S. Lb Nobmasd. Trnuslateil from the Freni-h, 
n-itli Notes, by Hobatio Painb, A. B., M. D. To which is adifel a 
Chapter on the MnnntkctHre of Paper fram Wood in the liriiteil 
States, by Henry T. Bhown, of the"American ArtiBnn." Illus- 
trated by six plates, containing Drairinga of Eaw Materials, Jlachi- 
nery. Plans of PajMir-Mills, etc., etc. Svo $7.50 

BEGNAULT.— Elements of Chemistry. 

By M. V. Rersaui.t. Translated from the French by T. Forrest 
Betton, M. D., and edited, with Notes, by James C. Booth, Jlelter 
and Eefiner U. S. Mint, and Wm. L. Faber, Metallurgist fliid Mining 
Engineer. Illustrated by nearly 700 wood engravings. Comprising 
nearly 1500 pages. In two volumes, 8vo., cloth. . . . S7-50 
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REID.— A Practical Treatise on the Manufsictiire of 
Portland Cement : 
Bj' IIi^NKY Eeid, C. E. To whidi is ndded n Translation of M. A. 
LipiiM-itz's IVork describing a Xcn" Jletiiod adopted iji Germany for 
) Ian utile till'! II g tliat Coment, bj- V,'. F. Eeid. lllustruted by piatci 
and M-oi«l eiif,Taviiigs. Svo Sfi.OO 

EIPFATTLT, VEEGWAUD, and T OTIS SAINT .—A 
Practical Treatise on tiie Manufacture of Var- 
nishes. 

By J[ir. RirFAi-r.T, Veegsaud, and Tol-ssaist. Revised anii 
Edited by H. F. Malepeyee and Dr. liiiir. WixtKLKit. IJlustralod. 
Ill one volume, Svo. (In. prepiirution.] 

BIPPATJLT, VEBGNAITD, and TOUSSAIWT.-A 
Practical Treatise on the Manufacture of Colors 
for Painting : 

Containing tlie best Formulfo an I th P N t ii I in 

mostGencral L"sc. By ITIT, EirEVii r \ IIM 

3!evised and Edited bv JI. P. SfALCPn wltr 

Translalod from tlie li^reiieli by A 4 1 Liigi 

neer. Illustrated iiy Engravings Ii ^>« 
(ICead2/Jii»el,lS7i.) 

BOBUfSOH".— Explosions of Steam Boilers: 
Hoir tbey are Caused, and liow tliey niav be PrfvyiKed. By ,T. R. 
EoBiKSON, Steam Engineer. l:;nio. . " . . . . SI. 25 



Including the Jloiiclling, Constriieting, Running, and Jlanagement 
of Steain Enitinea mid Sleani Boilers. Witli Iliustratioua. By 
Stephen Eoi-Eii, Engineer. Full Ijound tucks . . . S2.00 

BOSEIiEUB.— Oalvanoplastio Manipulations : 

A Practical Gnide fiir the Gold and Silver Eloci ro-pia(fr and the 
G al van oplastio Operator, Translated fiMiu ili< Ini i 1' \lfkkd 
EosKLEfJl, Chemist, Professor of llie fiiiK i il i li' ' i Munifactu- 
rerof Chemicals, GoldandSilverElecliii-ii, i i I . . ■. I'j.squbt, 
Chemist and Engineer, LUustrnted bv (n i i. ■ i i. ■ un ivoixl. 

8vo., 49a pages. . , , . . ' . Sit.OI) 

grD-Tliis Ttvitiseie 111 It fullest and bn fur !Ac he^l on Ihiu mbjccl cvri- 
pvMisJicd ill the United Slates. 

SCHIWZ,— Besearohea on the Action of the Blast 
Purnaee. 
By CllABlEH ScillNZ. Translated from the German with, the special 
permission of the AutJioc by Wiluam H. Maw and Moritsi Mi'l- 
LER. With an Apnendix written by the Auflior expressly for this 
eiiition. Illustrated by seven plates, containing 28 iigui-es. In one 
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SHAW— Civil Architecture - 
Beina a Compii-te Tlieortlieal nnd Praelieal Syatcni of Biiildin.z, eon- 
tiiiiiu, di liiiiiiiiiRiiUl itmeipliaof the Art. By EuVvAl;!) Suaw, 
\i I II LiMcd XL Treatise on (jotliic .Ireliitsicttirc, cto. 

] \ L 11 aud George M. IIagui:^*;, Arcbitccts. 

] I I line Hundred and Tiro quarto iilatcn finely 

<[i I II \ cntli tdition. 4lo., cloth. . SlO.OO 

SHUNK — A Pi \i,iieal Tieatise on Railway Curves 
and Location, for Toung Engineers. 
By William F. Shunk, Civil Engineer. 12mo. , S2.00 

SLOAN.— American Houses: 



Architect, author of the " Model Architect," el 

SMBAT ON.— Builder's Pocket Companion: 

Containing the Elements of Building, Sarveying, and Architecturo ; 
witli Practical Rules and Instructions connected witli tlie subject. 
By A. C. Sjieatos, Civil Engineer, etc. In one volume, 12mo. Sl-50 

SMITH,— A Manual of Political Economy. 

By E. Pesiuse Smith. A now Edition, fo whieii is udded a full 
Index. 13mo., cloth §l.io 

SMITH.— Parks and Pleasure Grounds: 
Or Praetical Notes on Country Residences, Villas, Public Parks, and 
Gardens. By CnARLES H. J. SMITH, Landscape Gardener and 



Garden Arohit 



SMITH —The Dyer's Instructor 
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